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7KLV�VHFWLRQ�GLVFXVVHV�D�YDULHW\�RI�ZDWHU�
UHODWHG�LVVXHV�DV�WKH\�UHODWH�WR�WKH�SURSRVHG
DFWLRQ�DQG�DOWHUQDWLYHV�DQG�WKH�3$/&2
3URMHFW�$UHD��LQFOXGLQJ�VWUHDP�IORZ��ZDWHU
TXDOLW\��DQG�VWUHDP�FKDQQHO�PRUSKRORJ\�
$VSHFWV�RI�WKHVH�LVVXHV�DUH�DGGUHVVHG�LQ
WKUHH�SDUWV���6HFWLRQ�������GLVFXVVHV�WKH
FOLPDWH�DQG�ZDWHUVKHGV�DV�WKH\�H[LVW
FXUUHQWO\��6HFWLRQ�������GLVFXVVHV�WKH
LPSDFW�PHFKDQLVPV�WKURXJK�ZKLFK�WKH
ZDWHU�UHODWHG�SDUDPHWHUV�DUH�DIIHFWHG�
6HFWLRQ�������GLVFXVVHV�WKH�HQYLURQPHQWDO
HIIHFWV�RI�HDFK�DOWHUQDWLYH�RQ�WKH
ZDWHUVKHGV�RI�WKH�3URMHFW�$UHD���7KLV
VHFWLRQ�������RYHUODSV�VRPHZKDW�ZLWK
6HFWLRQ������6RLOV�DQG�*HRPRUSKRORJ\��VLQFH
ERWK�VHFWLRQV�GHDO�ZLWK�ILQH�VHGLPHQWV���,Q
WKLV�VHFWLRQ��ILQH�VHGLPHQW�LV�WUHDWHG�DV�D
ZDWHU�TXDOLW\�SDUDPHWHU�

������ $IIHFWHG�(QYLURQPHQW

�������� &OLPDWLF�6HWWLQJ

+XPEROGW�&RXQW\��LQFOXGLQJ�WKH�3$/&2
3URMHFW�$UHD��H[SHULHQFHV�ZHDWKHU�SDWWHUQV
W\SLFDO�RI�QRUWKHUQ�FRDVWDO�&DOLIRUQLD���7KH
FKLHI�FKDUDFWHULVWLFV�RI�WKH�FOLPDWH�LQFOXGH�D
GLVWLQFW�ZHW�DQG�GU\�VHDVRQ�DQG�PRGHUDWH
WHPSHUDWXUHV��1DWLRQDO�:HDWKHU�6HUYLFH�
��������,Q�JHQHUDO��IRJ�RFFXUV�PRVWO\�LQ�WKH
VXPPHU��-XQH�WR�6HSWHPEHU��DORQJ�WKH
FRDVW�DQG�LV�FRQILQHG�WR�WKH�LPPHGLDWH
FRDVWDO�]RQH�E\�WKH�FRDVWDO�PRXQWDLQV�
DOWKRXJK�LW�SHQHWUDWHV�IDUWKHU�LQWR�PDQ\
FRDVWDO�YDOOH\V���6XPPHU�IRJV�DUH�FDXVHG�E\
WKH�DGYHFWLRQ�RI�WKH�PDULQH�DLU�OD\HU�RYHU
WKH�FRRO�3DFLILF�2FHDQ�ZDWHUV�RII�FRDVWDO
QRUWKHUQ�&DOLIRUQLD���$QQXDO�RFFXUUHQFH�RI
IRJ�UDQJHV�IURP����WR����GD\V�DORQJ�WKH
FRDVW�RI�+XPEROGW�&RXQW\��+DUGZLFN�
������

)RJ�ERXQG�FRDVWDO�DUHD�WHPSHUDWXUHV�PD\
KDYH�PD[LPXP�-XO\�WHPSHUDWXUHV�RI�RQO\
��°)��ZKLOH�LQODQG�DUHDV�QRW�DIIHFWHG�E\
PDULQH�DLU�PD\�KDYH�PD[LPXP
WHPSHUDWXUHV�RYHU����°)��1DWLRQDO�:HDWKHU
6HUYLFH����������,Q�WKH�(HO�5LYHU�ZDWHUVKHG�
PHDQ�PLQLPXP�DQQXDO�WHPSHUDWXUHV�YDU\
IURP���°)�LQODQG�WR�RYHU���°)�DORQJ�WKH
FRDVW���0HDQ�PD[LPXP�WHPSHUDWXUHV�LQ
-XO\�UDQJH�IURP���°)�LQODQG�WR�MXVW�RYHU
��°)�DORQJ�WKH�FRDVW��(OIRUG�DQG
0F'RQRXJK��������

)LJXUH�������GLVSOD\V�WKH�VHDVRQDO�YDULDWLRQ
LQ�UDLQIDOO�DQG�IRJ�LQIOXHQFH�DW�(XUHND���7KH
KLJKHU�HOHYDWLRQV�RI�WKH�(HO�5LYHU�DQG
0DWWROH�5LYHU�ZDWHUVKHGV�UHFHLYH�RYHU����
LQFKHV�RI�SUHFLSLWDWLRQ�DQQXDOO\���2Q
DYHUDJH�����KRXU�WRWDOV�RIWHQ�UHDFK���WR���
LQFKHV��DQG�RFFDVLRQDOO\�H[FHHG����LQFKHV
�0DWWROH�5HVWRUDWLRQ�&RXQFLO����������$W
FRPSDUDEOH�HOHYDWLRQV��WKHUH�LV�D�GLVWLQFW
GHFUHDVLQJ�SUHFLSLWDWLRQ�JUDGLHQW�IURP�WKH
FRDVW�WR�LQODQG�DUHDV���7DEOH�������GLVSOD\V
WKH�SUHFLSLWDWLRQ�GLIIHUHQFH�EHWZHHQ�WKH
8SSHU�0DWWROH�ZDWHUVKHG��FRDVWDO��DQG�WKH
(HO�5LYHU�ZDWHUVKHG��LQODQG��

5XQRII�IURP�WKH�(HO�5LYHU�EDVLQ�DYHUDJHV
���LQFKHV�DQQXDOO\��/LVOH����������3HDN
IORZV�DUH�JHQHUDWHG�PRVWO\�E\�ODUJH�
PRGHUDWH�LQWHQVLW\�VWRUPV�WKDW�ODVW�VHYHUDO
GD\V�GXULQJ�WKH�ZLQWHU���2QH�RI�WKHVH�
ZKLFK�FDXVHG�WKH�'HFHPEHU������IORRG�
SURGXFHG�RQH�RI�WKH�KLJKHVW�GLVFKDUJHV�SHU
XQLW�DUHD�HYHU�UHFRUGHG������\G��VHF�PL�

�:ROPDQ�DQG�*HUVRQ����������7KHVH�IORZV
PD\�DOVR�EH�VXSSOHPHQWHG�E\�VQRZPHOW�LQ
WKH�KLJKHU�HOHYDWLRQ�DUHDV��+DUGHQ��������
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Figure 3.4-1.  Climate Data for Eureka, California

Source:  Foster Wheeler Environmental Corporation, 1998
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Table 3.4-1.  Mean Monthly and Annual Precipitation and Temperatures in Two Humboldt
County Coastal and Inland Locations

Month Inches of Rain
(Rohnerville, CA)

Inches of Rain (Upper
Mattole, CA)

Mean Maximum
Temperature (°F) at Scotia

January 8.99 15.63 54.8

February 7.87 12.51 57.0

March 6.39 10.46 58.2

April 2.83 5.00 61.2

May 1.52 3.28 63.6

June 0.55 1.07 66.5

July 0.14 0.16 68.8

August 0.10 0.18 69.9

September 0.86 0.79 70.6

October 1.68 5.93 67.1

November 5.44 9.60 61.2

December 6.56 15.65 56.2

ANNUAL 42.93 80.26 62.9

1/  Elford and McDonough, 1974

Source:  Foster Wheeler Environmental Corporation, 1998

�������� :DWHUVKHG�'HVFULSWLRQV

,Q�WKH�VXVWDLQHG�\LHOG�SODQ��6<3���VWUHDP
V\VWHPV�LQ�WKH�3$/&2�3URMHFW�$UHD�DUH
GLYLGHG�LQWR�VL[�PDMRU�:$$V�WKDW
HQFRPSDVV�DSSUR[LPDWHO\���������DFUHV
�)LJXUH����������7KH�:$$V�ZHUH�FUHDWHG�E\
3$/&2�IRU�DQDO\VLV�LQ�WKH�+&3���:$$
ERXQGDULHV�DUH�EDVHG�LQ�SDUW�RQ�WKH
ERXQGDULHV�RI�§SODQQLQJ�ZDWHUVKHGV¨
GHOLQHDWHG�E\�WKH�6WDWH�RI�&DOLIRUQLD���7DEOH
������SUHVHQWV�WKH�JHQHUDO�IHDWXUHV�RI�WKH
:$$V�DQG�WKH�SHUFHQWDJH�RI�HDFK�WKDW�LV
RZQHG�E\�3$/&2���2YHUDOO��3$/&2�RZQV
DSSUR[LPDWHO\���������DFUHV�RU�DERXW
���SHUFHQW�RI�WKH�ODQG�LQ�WKH�VL[�:$$V���7KH
:$$V�DUH�FOLPDWLFDOO\��WRSRJUDSKLFDOO\��DQG
K\GURORJLFDOO\�VLPLODU��ZLWK�D�IHZ
GLIIHUHQFHV�GXH�WR�ZDWHUVKHG�VL]H�DQG
SUR[LPLW\�WR�WKH�FRDVW�

7KH�VL[�:$$V�FRPSULVH����K\GURORJLF�XQLWV
�+8V���)LJXUH����������7KHVH����+8V�DUH
IXUWKHU�GLYLGHG�LQWR����SODQQLQJ
ZDWHUVKHGV���3ODQQLQJ�ZDWHUVKHGV�DUH
GHVLJQDWHG�E\�D�XQLTXH�QXPEHU�EDVHG�RQ

WKH�PDLQ�ULYHU�EDVLQ���7KHVH�ZDWHUVKHGV
PD\�LQFOXGH�PRUH�WKDQ�RQH�WULEXWDU\�WR�WKH
PDLQVWHP�ULYHU���7KH�FOLPDWLF�DQG
WRSRJUDSKLF�GLIIHUHQFHV�DPRQJ�+8V�DQG
SODQQLQJ�ZDWHUVKHGV�ZLWKLQ�WKH�:$$V�DUH
SUREDEO\�QHJOLJLEOH��GXH�WR�WKHLU�FORVH
SUR[LPLW\�DQG�VLPLODU�WRSRJUDSK\��KRZHYHU�
QR�VLWH�VSHFLILF�GDWD�DUH�DYDLODEOH�WR�YHULI\
WKLV�DVVXPSWLRQ���0RVW�DYDLODEOH
LQIRUPDWLRQ�LV�DW�WKH�VFDOH�RI�+8V�RU�:$$V�
(IIHFWV�PD\�RFFXU�DW�WKH�SODQQLQJ
ZDWHUVKHG�VFDOH�WKDW�DUH�QRW�DSSDUHQW�DW
ODUJHU�VFDOHV���+RZHYHU��DQDO\VLV�RI�HIIHFWV
DW�WKH�SODQQLQJ�ZDWHUVKHG�VFDOH�UHTXLUHV
PRUH�H[WHQVLYH�DQG�GHWDLOHG�GDWD�WKDQ�DUH
QRZ�DYDLODEOH��SULRU�WR�/HYHO�,,�ZDWHUVKHG
DQDO\VLV����7KHUHIRUH��WKH�+8�LV�WKH�VPDOOHVW
DUHDO�XQLW�DQDO\]HG�LQ�WKLV�GRFXPHQW�
+RZHYHU��ZH�FDQ�VSHFXODWH�RQ�WKH�HIIHFWV�DW
WKH�SODQQLQJ�ZDWHUVKHG�VFDOH��WR�VRPH
GHJUHH���7KH�SODQQLQJ�ZDWHUVKHG
GHVLJQDWLRQ�ZDV�XVHG�IRU�HYDOXDWLRQ�LI
VSHFLILF�LQIRUPDWLRQ�ZDV�DYDLODEOH�DW�WKLV
OHYHO�RI�GHWDLO�
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Table 3.4-2.  PALCO Project Area WAA Descriptions

WAA
Size in
Acres

PALCO
Ownership in

Acres
(% of Total
Watershed) Elevations Major Streams

+XPEROGW
%D\

������� ������
�����

6HD�OHYHO�WR
������IHHW

• -DFRE\�&UHHN

• )UHVKZDWHU�&UHHN

• (ON�5LYHU

• 6DOPRQ�&UHHN

�0DG�5LYHU �������� ������
����

�6HD�OHYHO�WR
������IHHW

• 0DG�5LYHU

�<DJHU ������� �������
�����

�����WR������
IHHW

• <DJHU�&UHHN

• /DZUHQFH�&UHHN

�9DQ�'X]HQ ������� �������
�����

����WR�������IHHW • 9DQ�'X]HQ�5LYHU

�(HO �������� �������
�����

�6HD�OHYHO�WR
������IHHW

• (HO�5LYHU
LQFOXGLQJ�WKH
1RUWK��0LGGOH��DQG
6RXWK�)RUNV

�%HDU�0DWWROH �������� �������
�����

�6HD�OHYHO�WR
������IHHW

• %HDU�5LYHU

• 0DWWROH�5LYHU

7RWDO ������� �������
�����

6RXUFH���)RVWHU�:KHHOHU�(QYLURQPHQWDO�&RUSRUDWLRQ������

7DEOH�������VXPPDUL]HV�K\GURORJLF�GDWD�E\
ZDWHUVKHG���)RU�PDQ\�RI�WKH�+8V�WKHUH�DUH
QR�IORZ�GDWD�DYDLODEOH��DQG�GDWD�WKDW�DUH
DYDLODEOH�YDU\�LQ�TXDOLW\���*HQHUDO
K\GURORJLF�DVSHFWV�RI�:$$V�LQ�WKH�3URMHFW
$UHD�DQG�VSHFLILF�+8V�DUH�GLVFXVVHG�EHORZ�
7KH�:$$V�DUH�JHQHUDOO\�SUHVHQWHG�LQ�RUGHU�
IURP�QRUWK�WR�VRXWK�

Mad River WAA

7KH�0DG�5LYHU�ZDWHUVKHG�LV�WKH
QRUWKHUQPRVW�GUDLQDJH�LQ�WKH�3URMHFW�$UHD
�)LJXUH����������,WV�KHDGZDWHUV�DUH�LQ�WKH

6L[�5LYHUV�1DWLRQDO�)RUHVW��DW�WKH�VRXWKHUQ
HQG�RI�6RXWK�)RUN�0RXQWDLQ���$V�ZLWK
VHYHUDO�RI�WKH�RWKHU�1RUWK�&RDVW
ZDWHUVKHGV��WKH�0DG�5LYHU�ZDWHUVKHG�KDV
DQ�HORQJDWHG�VKDSH���,W�KDV�D�YHU\�ORQJ
WUXQN�VWUHDP��EXW�UHODWLYHO\�VKRUW
WULEXWDULHV��DQG�LV�RULHQWHG�VRXWKHDVW�WR
QRUWKZHVW���,WV�GUDLQDJH�DUHD�LV�DERXW
��������DFUHV�DQG�UDQJHV�LQ�HOHYDWLRQ�IURP
VHD�OHYHO�WR�DERXW�������IHHW���7KHUH�LV�RQH
GDP�RQ�WKH�0DG�5LYHU��DW�5XWK�5HVHUYRLU�
ORFDWHG�DW�ULYHU�PLOH������7KH�ULYHU�RFFXSLHV
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w109.30061
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w110.00053

w107.30011
w110.00012

w110.00041
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w107.30010
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w110.00054

w109.30050

w109.30052

w110.00011

w111.11032
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w110.00033 w111.23022

w109.30041

w111.11022

w111.23014

w110.00031 w111.23023

w111.23011

w111.11030

w111.23024

w111.11020

w111.23010
w109.30032

w111.23031
w111.23030 w111.23012

w111.23013

w111.11021

w111.21012

w111.22051

w111.23015

w111.22052

w111.22053

w111.21011

w111.22063
w111.22062

w111.11012 w111.21010

w111.11011

w111.w111.11010

w112.20020

w111.22060

w111.22061w111.22064
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112.20021

w

w111.12010
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w112.30053

2.30071

w111.31031

w111.41050

w111.31012

w112.30052

w111.31011

w112.30051 w111.41041

w112.30034

w112.30050
w111.31021

w112.30032.30081

w111.31010

w111.

Freshwater Creek HU
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Jacoby Creek HU
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Elk River HU

Bear River HU
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Table 3.4-3.   Hydrologic Data by Watershed

Stream

Drainage Basin 

Area (mi2)
USGS Station  

#
Annual Mean 

(cfs )

Annual 
Mean/Unit Area 

(cfs/mi 2)
Lowest Annual 

Mean (cfs )

Peak Discharge -
Daily Mean 

(cfs )

Peak 
Discharge/ Unit 

Area (cfs/mi 2) Month/ Year

Low Discharge 
Daily Mean 

(cfs ) Month/ Year

Bear River 104 No Data No Data No Data No Data No Data No Data No Data No Data
Mattole River near
Petrolia1/    (1912-1994) 240 11469000 1,281 2.6 157 55,200 Dec-64 17 Sep-77
Eel River1/ (Upstream of 
PALCO) 1923-1994 2,107 11475000 4,417 2.1 260 434,000 205.9 Dec-64 1.2 Sep-77

Eel River 1/ (PALCO 
property line) 1911-1994 3,113 11477000 7,127 2.3 563 648,000 208.2 Dec-64 12 Aug-24

Van Duzen River1/ (1951-
1994) 222 11478500 839 3.8 66 33,900 152.7 Dec-64 4.4 Sep-92

Salmon Creek 20 No Data No Data No Data No Data No Data No Data No Data No Data

Elk River2/ (Near Falk) 
(1958-1967) 44 11479700 84 1.9 55 2,770 62.7 Dec-64 0.4 Oct-61

Freshwater Creek 43.2 No Data No Data No Data No Data No Data No Data No Data No Data

Jacoby Creek2/ (1955-1964) 6 11480000 15 2.6 10 548 94.5 Dec-55 0.7 Nov-59
Yager Creek2/ (1953, 1960, 
and 1965-1972) 127 11479000 382 3.0 232 9,400 74.0 Mar-63 2.3 Oct-69

1/  USGS, 1994.
2/  USGS Historical Surface Data for Discontinued Gaging Stations
Source:  Foster Wheeler Environmental Corporation, 1998
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D�PHDQGHULQJ�SDWKZD\�ZLWK�DVVRFLDWHG
�UHFHQW��IORRG�WHUUDFHV�

3UHFLSLWDWLRQ�DW�WKH�KHDGZDWHUV�RI�WKH�0DG
5LYHU�DYHUDJHV�DERXW����LQFKHV�SHU�\HDU�
ZKLOH�DW�WKH�PRXWK��QHDU�$UFDWD��WKH
DYHUDJH�SUHFLSLWDWLRQ�LV����LQFKHV�SHU�\HDU
�%/0�DQG�):6����������'LYHUVLRQV�IRU
PXQLFLSDO�DQG�LQGXVWULDO�XVH�RFFXU�QHDU�WKH
PRXWK��MXVW�DERYH�$UFDWD���7KH�HVWLPDWHG
����\HDU�IORRG�LV�DERXW���������FIV��ZKLOH
WKH���\HDU�IORRG�LV�DERXW��������FIV�

7ZR�+8V�FRQWDLQ�3$/&2�ODQGV��WKH�%XWOHU
9DOOH\�DQG�,DTXD�%XWWHV�+8V���3$/&2
RZQV�DSSUR[LPDWHO\�WKUHH�SHUFHQW�RI�WKH
%XWOHU�9DOOH\�+8��DQG�IRXU�SHUFHQW�RI�WKH
,DTXD�%XWWHV�+8��RU�������DQG�������DFUHV�
UHVSHFWLYHO\���'UDLQDJH�GHQVLW\��DQ
LQGLFDWRU�RI�VWUHDP�YXOQHUDELOLW\�WR
VHGLPHQW�LQIOX[��LV�����DQG�����PL�PL��IRU
WKH�%XWOHU�9DOOH\�DQG�,DTXD�%XWWHV�
UHVSHFWLYHO\�

Humboldt Bay WAA
7KLV�:$$�LV�FRPSRVHG�RI�IRXU�PDMRU
VRXWKHDVW�QRUWKZHVW�WUHQGLQJ�+8V�WKDW
GUDLQ�LQWR�+XPEROGW�%D\���7KHVH�+8V
LQFOXGH�IURP�QRUWK�WR�VRXWK��-DFRE\�&UHHN�
)UHVKZDWHU�&UHHN��(ON�5LYHU��DQG�6DOPRQ
&UHHN���7KH�XSSHU�SRUWLRQV�RI�WKH�/LWWOH
6RXWK�)RUN�(ON�5LYHU�DQG�6DOPRQ�&UHHN
ZDWHUVKHGV�IRUP�WKH�SURSRVHG�+HDGZDWHUV
5HVHUYH���7KH�HOHYDWLRQ�UDQJH�ZLWKLQ�HDFK
ZDWHUVKHG�LV�VLPLODU��IURP�VHD�OHYHO�WR�DERXW
������IHHW���7KH�WRWDO�DUHD�RI�WKH�+XPEROGW
%D\�:$$�LV���������DFUHV��ZLWK�DERXW
���SHUFHQW�LQ�3$/&2ªV�RZQHUVKLS���%HFDXVH
RI�LWV�SUR[LPLW\�WR�WKH�FRDVW�DQG�WKH
RULHQWDWLRQ�RI�WKH�YDOOH\V��WKH�+XPEROGW
%D\�:$$�LV�DIIHFWHG�PRUH�E\�FRDVWDO�IRJ
WKDQ�RWKHU�:$$V�

7KH�ULYHUV�LQ�WKLV�:$$�DUH�W\SLILHG�E\
UHODWLYHO\�KLJK�JUDGLHQWV�DQG�ODUJH�IORZV
�%/0�DQG�):6����������$YHUDJH�DQQXDO
SUHFLSLWDWLRQ�UDQJHV�IURP����LQFKHV�QHDU
+XPEROGW�%D\�WR����LQFKHV�LQ�WKH�KLJKHU
HOHYDWLRQV���7KH�GLVFKDUJH�UHFRUGV�IRU�WKHVH
ULYHUV�DUH�LQFRPSOHWH�RU�PLVVLQJ�DOWRJHWKHU�

6WUHDP�JDJHV�ZHUH�ORFDWHG�RQ�-DFRE\�&UHHN
DQG�RQ�WKH�(ON�5LYHU�IRU�D�VKRUW�WLPH�LQ�WKH
����V�DQG�����V���%DVHG�RQ�VLPLODULW\�LQ
FOLPDWH��YHJHWDWLRQ��DQG�WRSRJUDSK\��UXQRII
FKDUDFWHULVWLFV�DUH�EHOLHYHG�WR�EH
FRPSDUDEOH�WR�VLPLODU�VL]HG�WULEXWDULHV�LQ
RWKHU�:$$V���7KH�GUDLQDJH�GHQVLW\�LV
DSSUR[LPDWHO\�����PL�PL��

Eel WAA
7KH�(HO�:$$�LV�WKH�ODUJHVW�:$$�LQ�WKH
3URMHFW�$UHD��FRQVLVWLQJ�RI���������DFUHV�
ZLWK�DERXW��������DFUHV�LQ�3$/&2
RZQHUVKLS��)LJXUH����������7KH�3$/&2
ODQGV�DUH�PRVWO\�ZLWKLQ�WKH�PLGGOH�DQG
ORZHU�SRUWLRQV�RI�WKH�(HO�ZDWHUVKHG�
GRZQVWUHDP�RI�WKH�MXQFWLRQ�ZLWK�WKH�6RXWK
)RUN�(HO���,W�VKRXOG�EH�QRWHG�WKDW�WKH�:$$�
DV�GHOLQHDWHG�LQ�WKH�6<3�DQG�:DWHUVKHG
$QDO\VLV�5HSRUW��GRHV�QRW�LQFOXGH
VLJQLILFDQW�SRUWLRQV�RI�WKH�DFWXDO�ZDWHUVKHG�
7KH�HQWLUH�ZDWHUVKHG�DUHD�LV���PLOOLRQ
DFUHV���(OHYDWLRQV�UDQJH�IURP�VHD�OHYHO�WR
DERXW�������IHHW�DW�WKH�KHDGZDWHUV�RI�WKH
0LGGOH�)RUN�RI�WKH�(HO�5LYHU���5DLQIDOO
DYHUDJHV����LQFKHV�SHU�\HDU�DW�ORZHU
HOHYDWLRQV��DQG�UHDFKHV�����LQFKHV�SHU�\HDU
DW�KLJKHU�HOHYDWLRQV��%/0�DQG�):6��������

7KH�KHDGZDWHUV�RI�WKH�(HO�5LYHU�DUH�LQ�WKH
LQWHULRU�FRDVW�UDQJHV�LQ�0HQGRFLQR�DQG
7ULQLW\�FRXQWLHV��DQG�LQFOXGH�WKUHH�PDLQ
IRUNV�SOXV�WKH�PDLQVWHP�(HO�5LYHU���7KH
6RXWK�)RUN�JHQHUDOO\�IORZV�QRUWKZHVW�IURP
/DNH�3LOOVEXU\��D�UHVHUYRLU��WR�WKH�MXQFWLRQ
ZLWK�WKH�0LGGOH�)RUN�DW�'RV�5LRV��:DWHU�LV
GLYHUWHG�RXW�RI�WKH�EDVLQ�WR�WKH�5XVVLDQ
5LYHU���7KH�0LGGOH�)RUN�RULJLQDWHV�LQ�WKH
KLJK�FRXQWU\�RI�WKH�<ROOD�%ROO\�0LGGOH�(HO
:LOGHUQHVV��IORZV�URXJKO\�VRXWKZHVW��DQG
WKHQ�WXUQV�DEUXSWO\�ZHVW�WR�PHHW�WKH
PDLQVWHP�(HO�5LYHU���7KH�1RUWK�)RUN�IORZV
VRXWKHDVW�IURP�LWV�KHDGZDWHUV��WKHQ�WXUQV
VRXWKZHVW�DQG�ILQDOO\�ZHVW�WR�PHHW�WKH
PDLQVWHP�(HO�5LYHU���1XPHURXV�ODUJH
WULEXWDULHV�XSVWUHDP�RI�WKH�WRZQ�RI�:HRWW
DUH�QRW�GLVFXVVHG�LQ�WKLV�(,6�(,5��EHFDXVH
PRVW�3$/&2�ODQGV�DUH�QRUWK�RI�:HRWW�
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%URZQ�DQG�5LWWHU��������FRQGXFWHG�DQ
H[WHQVLYH�VWXG\�RI�VHGLPHQW�GLVFKDUJH
ZLWKLQ�WKH�(HO�5LYHU�ZDWHUVKHG���7KH\
GHWHUPLQHG�WKDW�WKH�VXVSHQGHG�VHGLPHQW
GLVFKDUJH�LQFUHDVHV�GRZQVWUHDP��XQOLNH
PRVW�ULYHUV��)LJXUH����������7KH�DYHUDJH
DQQXDO�VXVSHQGHG�VHGLPHQW�ORDG�LV�������
WRQV�PL���%URZQ�DQG�5LWWHU���������ZKLFK�LV
RQH�RI�WKH�KLJKHVW�VHGLPHQW�\LHOGV�LQ�WKH
ZRUOG�

Van Duzen WAA
7KH�9DQ�'X]HQ�5LYHU�LV�D�WULEXWDU\�WR�WKH
(HO�5LYHU��)LJXUH����������,WV�PRXWK�LV�DERXW
��PLOHV�GRZQVWUHDP�IURP�6FRWLD���$V
GHILQHG�LQ�WKH�6<3��WKH�:$$�H[FOXGHV�WKH
KHDGZDWHUV�RI�WKH�9DQ�'X]HQ��DQG�FRQVLVWV
RI�DERXW��������DFUHV���+RZHYHU��WKH�WRWDO
DUHD�RI�WKH�9DQ�'X]HQ�ZDWHUVKHG�LV�DERXW
��������DFUHV���������DFUHV�LV�RZQHG�E\
3$/&2���7KH�9DQ�'X]HQ�5LYHU�IORZV
QRUWKZHVW�IURP�LWV�KHDGZDWHUV��WKHQ�WXUQV
ZHVW�DQG�IORZV�WKURXJK�GHHSO\�LQFLVHG
YDOOH\V�WKDW�KDYH�DQ�DYHUDJH�VORSH�RI����IHHW
SHU�PLOH������SHUFHQW����%DQN�FXWWLQJ�DQG
VOLGHV�DUH�FRPPRQ�DORQJ�WKH�9DQ�'X]HQ
5LYHU�EHWZHHQ�&DUORWWD�DQG�%ULGJHYLOOH�
$OWKRXJK�WKH�HOHYDWLRQ�RI�WKH�HQWLUH
ZDWHUVKHG�UDQJHV�IURP�QHDU�VHD�OHYHO�WR
������IHHW��WKH�SRUWLRQ�RQ�3$/&2�ODQGV�LV
UHODWLYHO\�ORZ���6RPH�SODQQLQJ�ZDWHUVKHGV
ZLWKLQ�WKH�9DQ�'X]HQ�:$$�LQFOXGH
&XPPLQJV��+HO\��6WHYHQV��5RRW��DQG
*UL]]O\�FUHHNV�

$YHUDJH�DQQXDO�SUHFLSLWDWLRQ�LQ�WKH�9DQ
'X]HQ�:$$�LV����LQFKHV��ZKLOH�DYHUDJH
DQQXDO�UXQRII�LV���������DFUH�IHHW�DW
%ULGJHYLOOH���7KH�DYHUDJH�DQQXDO�VXVSHQGHG
VHGLPHQW�ORDG�LV�������WRQV�PL��������WR
��������6WUHDP�GHQVLW\�LV�����PL�PL��

Yager Creek WAA
<DJHU�&UHHN�LV�D�WULEXWDU\�WR�WKH�9DQ
'X]HQ�5LYHU���7KH�DUHD�RI�WKH�:$$�LV
DSSUR[LPDWHO\��������DFUHV��DQG�RYHU
RQH�WKLUG�LV�XQGHU�3$/&2�RZQHUVKLS
�)LJXUH��������

<DJHU�&UHHN�IORZV�IURP�LWV�KHDGZDWHUV�
PRVWO\�LQ�SUDLULH�ODQGV��JHQHUDOO\�ZHVWZDUG
WKURXJK�GHHS�YDOOH\V��ZLWK�YHJHWDWLRQ
FKDQJLQJ�WR�UHGZRRG�IRUHVW���/LNH�PDQ\
ULYHUV�LQ�WKH�&RDVW�5DQJH��LW�LV�HQWUHQFKHG
DQG�IORZV�DORQJ�VPDOO�PHDQGHUV���7ZR�PDLQ
IRUNV��WKH�1RUWK�)RUN�DQG�6RXWK�)RUN�RI
<DJHU�&UHHN��DUH�SUHVHQW�LQ�WKH�HDVW�SRUWLRQ
RI�WKH�ZDWHUVKHG�DQG�DUH�PRVWO\�RXWVLGH�RI
3$/&2ªV�RZQHUVKLS���$QRWKHU�WULEXWDU\�RI
HTXDO�LPSRUWDQFH�LV�/DZUHQFH�&UHHN��ZKLFK
IORZV�QRUWK�WR�VRXWK�DQG�MRLQV�<DJHU�&UHHN
GRZQVWUHDP�RI�WKH�MXQFWLRQ�RI�WKH�1RUWK
DQG�6RXWK�IRUNV�

/DUJHU�+8V�ZLWKLQ�WKH�:$$�LQFOXGH
/DZUHQFH�&UHHN�DQG�WKH�1RUWK��0LGGOH�
DQG�6RXWK�IRUNV�RI�<DJHU�&UHHN��VRPH
SODQQLQJ�ZDWHUVKHGV�LQFOXGH�6WUDZEHUU\�
%ODQWRQ��$OOHQ��DQG�&RRSHU�0LOO�FUHHNV�
(OHYDWLRQV�UDQJH�IURP�QHDU�����IHHW�WR
DERXW�������IHHW���6WUHDP�GHQVLW\�LV
UHODWLYHO\�KLJK��DW�����PL�PL����%HLQJ�IDUWKHU
LQODQG��WKH�<DJHU�&UHHN�:$$�LV�LQIOXHQFHG
YHU\�OLWWOH�E\�FRDVWDO�IRJ��%/0��������

7KHUH�DUH�YHU\�OLWWOH�ZDWHU�DQG�VHGLPHQW
GLVFKDUJH�GDWD�IRU�<DJHU�&UHHN���+RZHYHU�
EDVHG�RQ�WKH�JHQHUDO�SK\VLRJUDSK\��FOLPDWH�
DQG�ORFDWLRQ�RI�WKH�FUHHN��LW�FDQ�EH�DVVXPHG
WR�EH�K\GURORJLFDOO\�DQDORJRXV�WR�VLPLODU�
VL]H�ZDWHUVKHGV�LQ�WKH�YLFLQLW\��H�J��%HDU
5LYHU��

Bear-Mattole WAA
7KH�%HDU�0DWWROH�:$$�OLHV�EHWZHHQ�WKH
(HO�5LYHU�:$$�DQG�WKH�FRDVW���7KLV�:$$
FRQWDLQV�WZR�PDMRU�ZDWHUVKHGV���WKH�%HDU
5LYHU�DQG�WKH�0DWWROH�5LYHU���7KH�DUHD�RI
WKH�:$$�LV�DSSUR[LPDWHO\���������DFUHV��RI
ZKLFK�3$/&2�RZQV����SHUFHQW�RI�WKH�%HDU
5LYHU�ZDWHUVKHG�DQG�����SHUFHQW�RI�WKH
0DWWROH�5LYHU�ZDWHUVKHG���%RWK�ZDWHUVKHGV
KDYH�D�PL[WXUH�RI�SUDLULH�DQG�IRUHVW�DQG�DUH
QRW�VLJQLILFDQWO\�LQIOXHQFHG�E\�FRDVWDO�IRJ
GXH�WR�WKHLU�RULHQWDWLRQ�UHODWLYH�WR�WKH
FRDVWOLQH��%/0��������

7KH�0DWWROH�5LYHU�KDV�WZR�PDMRU�IRUNV���WKH
PDLQVWHP�DQG�%HDU�&UHHN��)LJXUH��������



Figure 3.4-3.
Variation in Suspended Sediment Loads Within the Eel River Watershed
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%RWK�IORZ�QRUWKZHVWHUO\���7KH�ZDWHUVKHG�LV
XQLTXH�LQ�WKDW�LWV�KHDGZDWHUV��ERWK�IRUNV�
DUH�D�VKRUW�GLVWDQFH�IURP�WKH�RFHDQ���7KH
WRWDO�OHQJWK�RI�WKH�PDLQVWHP�0DWWROH�LV
���PLOHV���7KH�WRWDO�DUHD�RI�WKH�0DWWROH
ZDWHUVKHG�LV�DERXW���������DFUHV�
(OHYDWLRQ�UDQJHV�IURP�VHD�OHYHO�WR������
IHHW���,Q�WKH�XSSHU�UHDFKHV��WKH�ULYHU�IORZV
WKURXJK�DQ�RSHQ�DOOXYLDO�SODLQ���0XFK�RI�LWV
OHQJWK��KRZHYHU��LV�LQ�HQWUHQFKHG
PHDQGHUV���'RZQVWUHDP�RI�WKH�MXQFWLRQ
ZLWK�WKH�1RUWK�)RUN�0DWWROH�5LYHU��WKH
FKDQQHO�DQG�YDOOH\�QDUURZ��DQG�WKH�ULYHU
IORZV�VRXWKZHVW�WRZDUG�WKH�VHD���3$/&2ªV
SURSHUW\�LV�ORFDWHG�ZLWKLQ�WKH�1RUWK�)RUN
0DWWROH�5LYHU�DQG�WKH�8SSHU�1RUWK�)RUN
0DWWROH�+8V���7KH�1RUWK�)RUN�IORZV�ZHVW
DQG�VRXWKZHVW�LQ�GHHS�FDQ\RQV�RI�WKH�&RDVW
5DQJH���7KH�ULYHU�DQG�LWV�WULEXWDULHV�DUH
HQWUHQFKHG�LQ�WKHLU�YDOOH\V�DQG�KDYH
QXPHURXV�VPDOO�PHDQGHU�EHQGV���7KH�YDOOH\
RI�WKH�1RUWK�)RUN�ZLGHQV�XSVWUHDP�RI
3HWUROLD��DERXW�����PLOHV�DERYH�WKH�MXQFWLRQ
ZLWK�WKH�PDLQ�IRUN�RI�WKH�0DWWROH�5LYHU�
7KH�8SSHU�1RUWK�)RUN�0DWWROH�5LYHU�IORZV
URXJKO\�QRUWK�VRXWK��WKURXJK�GHHSO\
HQWUHQFKHG�YDOOH\V��MRLQLQJ�WKH�0DWWROH�DW
+RQH\GHZ�

$YHUDJH�DQQXDO�SUHFLSLWDWLRQ�LQ�WKH�0DWWROH
5LYHU�ZDWHUVKHG�LV����LQFKHV�QHDU�&DSH
0HQGRFLQR�DQG�UHDFKHV����LQFKHV�QHDU
6KHOWHU�&RYH��%/0�DQG�):6����������$
VPDOO�DPRXQW�RI�ZDWHU�LV�GLYHUWHG�IRU
LUULJDWLRQ��%/0�DQG�):6����������7KH
0DWWROH�5LYHU�KDV�DQ�HVWLPDWHG�����\HDU
IORRG�RI��������FXELF�IHHW�SHU�VHFRQG��FIV��
ZKLOH�WKH�WZR�\HDU�IORRG�LV�DERXW��������FIV
�%/0�DQG�):6����������$QQXDO�VXVSHQGHG
VHGLPHQW�\LHOG�DYHUDJHV�������WRQV�PL�

�%/0�DQG�):6����������6WUHDP�GHQVLW\
DFURVV�WKH�HQWLUH�:$$�LV�DSSUR[LPDWHO\
����PL�PL��

7KH�%HDU�5LYHU�LV������PLOHV�ORQJ��LW�KDV�D
�������DFUH�GUDLQDJH�DUHD�DQG�IORZV
ZHVWZDUG�DFURVV�WKH�&RDVW�5DQJH�WR�WKH
3DFLILF�2FHDQ���(OHYDWLRQ�LQ�WKH�ZDWHUVKHG
UDQJHV�IURP�VHD�OHYHO�WR�MXVW�XQGHU������

IHHW���7KHUH�DUH�QR�GDWD�RQ�ZDWHU�RU
VHGLPHQW�GLVFKDUJH�RQ�WKH�%HDU�5LYHU�
+RZHYHU��LWV�KHDGZDWHUV�DUH�XQGHUODLQ�E\�D
VKHDU�]RQH�WKDW�LV�SDUW�RI�WKH�0HQGRFLQR
7ULSOH�-XQFWLRQ��VHH�6HFWLRQ������*HRORJ\
DQG�0LQHUDO�5HVRXUFHV����,W�LV�OLNHO\�WKDW
QDWXUDO�VHGLPHQW�SURGXFWLRQ�LV�KLJK�DQG
SUREDEO\�VLPLODU�LQ�QDWXUH�WR�WKH�0DWWROH
5LYHU�

�������� :DWHU�4XDOLW\�RI�WKH�3URMHFW�$UHD

,Q�WKLV�DQDO\VLV��WKH�SK\VLFDO�SURSHUWLHV�DQG
FKHPLFDO�FRQVWLWXHQWV�RI�ZDWHU�VHUYH�DV�WKH
SULPDU\�PHDQV�IRU�PRQLWRULQJ�DQG
HYDOXDWLQJ�ZDWHU�TXDOLW\���:DWHU�TXDOLW\�LV
PHDVXUHG�E\�PDQ\�SDUDPHWHUV��EXW�IRU�WKH
DUHDV�RI�FRQFHUQ��WKH�PRVW�LPSRUWDQW
SDUDPHWHUV�DUH�VWUHDP�ZDWHU�WHPSHUDWXUH�
VHGLPHQW�UHODWHG�ZDWHU�SDUDPHWHUV�VXFK�DV
VXVSHQGHG�VHGLPHQW�DQG�WXUELGLW\�
GLVVROYHG�R[\JHQ��QXWULHQWV�VXFK�DV�QLWUDWHV
DQG�SKRVSKDWHV��SHVWLFLGHV�KHUELFLGHV��DQG
IHFDO�FROLIRUP��EDFWHULD����7KH�H[LVWLQJ
FRQGLWLRQV�DQG�UHJXODWRU\�EDFNJURXQG�RI
WKH�3URMHFW�$UHD�DUH�GLVFXVVHG�ILUVW���6HFWLRQ
��������GLVFXVVHV�ZDWHU�TXDOLW\�LPSDFW
PHFKDQLVPV���$�GHWDLOHG�GDWD�VHW�RI�ZDWHU
TXDOLW\�SDUDPHWHUV�IRU�VSHFLILF�VLWHV�ZLWKLQ
WKH�3URMHFW�$UHD�LV�DYDLODEOH�WKURXJK�WKH
.ODPDWK�5HVRXUFH�,QIRUPDWLRQ�6\VWHP
�������

Regulatory Background
7KH�ZDWHU�TXDOLW\�LQ�WKH�1RUWK�&RDVW
5HJLRQ�RI�&DOLIRUQLD�JHQHUDOO\�PHHWV�RU
H[FHHGV�WKH�ZDWHU�TXDOLW\�REMHFWLYHV�RI�WKH
UHJLRQ��1&5:4&%����������,Q�PRVW�FDVHV��LW
LV�VXIILFLHQW�WR�VXSSRUW�DQG�LQ�VRPH�FDVHV
HQKDQFH�WKH�EHQHILFLDO�XVHV�DVVLJQHG�WR
ZDWHUERGLHV���&RRO�ZDWHU�WHPSHUDWXUHV�IURP
WKH�UXJJHG�FRDVWDO�IRUHVWHG�UHJLRQV�RI�WKH
1RUWK�&RDVW��LQ�DGGLWLRQ�WR�WKH�SK\VLFDO
KDELWDW�TXDOLWLHV�RI�WKH�VWUHDPV��KDYH
VXSSRUWHG�DQDGURPRXV�DQG�UHVLGHQW�ILVK�
1DWXUDOO\�KLJK�WXUELGLW\�H[LVWV�IURP�WKH
KLJK�DQQXDO�UDLQ�DQG�WKH�XQVWDEOH�DQG
HURGLEOH�VRLOV�RI�WKH�DUHD��1&5:4&%�
��������+RZHYHU��LPSDFWV�IURP�QXPHURXV
ODQG�XVH�DFWLYLWLHV�KDYH�GHJUDGHG�ZDWHU
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TXDOLW\�LQ�PDQ\�VWUHDPV��VSHFLILF�LPSDFW
PHFKDQLVPV�DUH�GLVFXVVHG�LQ�6HFWLRQ
��������

7KH�&DOLIRUQLD�1&5:4&%�%DVLQ�3ODQ
GLUHFWO\�DGGUHVVHV�ZDWHU�TXDOLW\�JXLGHOLQHV
IRU�ORJJLQJ��URDG�FRQVWUXFWLRQ��DQG
DVVRFLDWHG��DFWLYLWLHV��1&5:4&%��������
+RZHYHU��WKH�IROORZLQJ�ZDWHU�TXDOLW\
REMHFWLYHV�IRU�WKH�EDVLQ�DUH�FRQVLGHUHG�RI
SDUWLFXODU�LPSRUWDQFH�LQ�SURWHFWLQJ
EHQHILFLDO�XVHV�IURP�XQUHDVRQDEOH�SRWHQWLDO
HIIHFWV�RI�WKH�SURSRVHG�SURMHFW���7KH�%DVLQ
3ODQ�VWDWHV�WKH�IROORZLQJ��1&5:4&%�
������

��� §:DWHUV�VKDOO�EH�IUHH�RI�FRORUDWLRQ
WKDW�FDXVHV�QXLVDQFH�RU�DGYHUVHO\
DIIHFWV�EHQHILFLDO�XVHV�

��� 7XUELGLW\�VKDOO�QRW�EH�LQFUHDVHG
PRUH�WKDQ����SHUFHQW�DERYH
QDWXUDOO\�RFFXUULQJ�EDFNJURXQG
OHYHOV�

��� :DWHUV�VKDOO�QRW�FRQWDLQ�WDVWH�RU
RGRU�SURGXFLQJ�VXEVWDQFHV�LQ
FRQFHQWUDWLRQV�WKDW�LPSDUW
XQGHVLUDEOH�WDVWHV�RU�RGRUV�WR�ILVK
IOHVK�RU�RWKHU�HGLEOH�SURGXFWV�RI
DTXDWLF�RULJLQ�WKDW�FDXVH�QXLVDQFH
RU�DGYHUVHO\�DIIHFW�WKH�EHQHILFLDO
XVHV�

��� :DWHUV�VKDOO�QRW�FRQWDLQ�IORDWLQJ
PDWHULDO��LQFOXGLQJ�VRLOV��OLTXLGV�
IRDPV��DQG�VFXP��LQ�FRQFHQWUDWLRQV
WKDW�FDXVH�QXLVDQFH�RU�DGYHUVHO\
DIIHFW�EHQHILFLDO�XVHV�

��� :DWHUV�VKDOO�QRW�FRQWDLQ�VXEVWDQFHV
LQ�FRQFHQWUDWLRQV�WKDW�UHVXOW�LQ
GHSRVLWLRQ�RI�PDWHULDO�WKDW�FDXVHV
QXLVDQFH�RU�DGYHUVHO\�DIIHFW
EHQHILFLDO�XVHV�

��� 7KH�VXVSHQGHG�VHGLPHQW�ORDG�DQG
VXVSHQGHG�VHGLPHQW�GLVFKDUJH�UDWH
RI�VXUIDFH�ZDWHUV�VKDOO�QRW�EH
DOWHUHG�LQ�VXFK�D�PDQQHU�DV�WR

FDXVH�QXLVDQFH�RU�DGYHUVHO\�DIIHFW
EHQHILFLDO�XVHV�

��� $OO�ZDWHUV�VKDOO�EH�PDLQWDLQHG�IUHH
RI�WR[LF�VXEVWDQFHV�LQ
FRQFHQWUDWLRQV�WKDW�DUH�WR[LF�WR��RU
WKDW�SURGXFH�GHWULPHQWDO
SK\VLRORJLFDO�UHVSRQVHV�LQ�KXPDQ�
SODQW��DQLPDO��RU�DTXDWLF�OLIH�

��� :DWHUV�VKDOO�QRW�FRQWDLQ
ELRVWLPXODWRU\�VXEVWDQFHV�LQ
FRQFHQWUDWLRQV�WKDW�SURPRWH�DTXDWLF
JURZWKV�WR�WKH�H[WHQW�WKDW�VXFK
JURZWKV�FDXVH�QXLVDQFH�RU
DGYHUVHO\�DIIHFW�EHQHILFLDO�XVHV�

��� 7KH�EDFWHULRORJLFDO�TXDOLW\�RI�ZDWHUV
RI�WKH�1RUWK�&RDVW�5HJLRQ�VKDOO�QRW
EH�GHJUDGHG�EH\RQG�QDWXUDO
EDFNJURXQG�OHYHOV�

����7KH�QDWXUDO�UHFHLYLQJ�ZDWHU
WHPSHUDWXUH�RI�LQWUDVWDWH�ZDWHUV
VKDOO�QRW�EH�DOWHUHG�XQOHVV�LW�FDQ�EH
GHPRQVWUDWHG�WR�WKH�VDWLVIDFWLRQ�RI
WKH�5HJLRQDO�:DWHU�%RDUG�WKDW�VXFK
DOWHUDWLRQ�LQ�WHPSHUDWXUH�GRHV�QRW
DGYHUVHO\�DIIHFW�EHQHILFLDO�XVHV�

����$W�QR�WLPH�RU�SODFH�VKDOO�WKH
WHPSHUDWXUH�RI�DQ\�&2/'�ZDWHU�EH
LQFUHDVHG�E\�PRUH�WKDQ��°)�DERYH
QDWXUDO�UHFHLYLQJ�ZDWHU
WHPSHUDWXUH�¨

7KH�1&5:4&%�LV�UHVSRQVLEOH�IRU
LPSOHPHQWLQJ�DQG�UHJXODWLQJ�ZDWHU�TXDOLW\
FRQWURO�SODQV�IRU�WKH�1RUWK�&RDVW
+\GURORJLF�8QLW�%DVLQ�3ODQQLQJ�$UHD�RI
QRUWKHUQ�&DOLIRUQLD���7KH�%DVLQ�3ODQ
SURYLGHV�D�GHILQLWLYH�SURJUDP�RI�DFWLRQV
GHVLJQHG�WR�SUHVHUYH�DQG�HQKDQFH�ZDWHU
TXDOLW\�DQG�WR�SURWHFW�EHQHILFLDO�XVHV�RI
ZDWHU�LQ�WKH�1RUWK�&RDVW�5HJLRQ��UHODWLYH�WR
WKH�DERYH�REMHFWLYHV���7KH�1&5:4&%�KDV
OLVWHG�WKH�IROORZLQJ�EDVLQV�DV�§ZDWHU�TXDOLW\
OLPLWHG¨�IRU�WHPSHUDWXUH�DQG�RU�VHGLPHQW�
7KLV�GHVLJQDWLRQ�LV�DVVLJQHG�WR�VWUHDPV
ZKHUH�HVWDEOLVKHG�ZDWHU�TXDOLW\�REMHFWLYHV
DV�VSHFLILHG�LQ�WKH�%DVLQ�3ODQ�DUH�QRW�EHLQJ
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Table 3.4-4.  Clean Water Act, Section 303(d) List of Impaired Waterbodies that
Flow through PALCO Lands

River Listed Pollutant TMDL Completion Date

Eel River (Middle Main Fork) Sediment, Temperature 1999

Eel River (Delta) Sediment 2004

Van Duzen River (Below Bridgeville) Sediment 1999

Yager Creek Sediment 1999

Mattole River Sediment, Temperature 2002

Mad River Sediment, Turbidity 2007

Freshwater Creek Sediment 2010

Elk River Sediment 2011

Source:  Foster Wheeler Environmental Corporation, 1998

PHW�RU�ZKHUH�EHQHILFLDO�XVHV�DUH�QRW
SURWHFWHG���,PSDLUHG�ZDWHUERGLHV�DQG�WKHLU
UHVSHFWLYH�+8V�LQ�WKH�3URMHFW�$UHD�DUH
VKRZQ�LQ�7DEOH�������

7KH�§ZDWHU�TXDOLW\�OLPLWHG¨�OLVWLQJ�DOVR
UHTXLUHV�WKH�DVVHVVPHQW�RI�ZDWHUVKHG
LPSDFWV��LGHQWLILFDWLRQ�RI�DFWLRQV�QHHGHG�WR
DWWDLQ�ZDWHU�TXDOLW\�VWDQGDUGV��DQG
GHYHORSPHQW�RI�DQ�LPSOHPHQWDWLRQ�DQG
PRQLWRULQJ�DSSURDFK�WKDW�LV�FRQVLVWHQW�ZLWK
WKH�IHGHUDO�&OHDQ�:DWHU�$FW��&:$�
UHTXLUHPHQWV���7RWDO�PD[LPXP�GDLO\�ORDGV
�70'/V��DUH�UHTXLUHG�IRU�ZDWHU�TXDOLW\�

OLPLWHG�VWUHDPV��DV�VWDWHG�LQ�6HFWLRQ�����RI
WKH�&:$���70'/V�DUH�SODQQLQJ�GRFXPHQWV
WKDW�SURYLGH�D�IUDPHZRUN�IRU�LGHQWLI\LQJ
FDXVHV�RI�ZDWHUVKHG�LPSDLUPHQW�DQG
GHYHORSLQJ�LPSOHPHQWDWLRQ�VWUDWHJLHV�IRU
UHVWRULQJ�ZDWHUVKHG�KHDOWK���+RZHYHU��WKH\
KDYH�QRW�\HW�EHHQ�GHYHORSHG�IRU�WKHVH
ZDWHUVKHGV���7KH�FXUUHQW�VFKHGXOH�IRU
FRPSOHWLRQ�RI�70'/V�IRU�LQGLYLGXDO�:$$V
ZLWKLQ�WKH�3URMHFW�$UHD�UDQJHV�IURP������WR
������7DEOH����������%HFDXVH�WKH�SURSRVHG
+&3�6<3�LV�QRW�GHVLJQHG�VSHFLILFDOO\�WR
DGGUHVV�LPSDLUHG�ZDWHUV�WR�PHHW�WKH�ZDWHU
TXDOLW\�FULWHULD��DGGLWLRQDO�UHVWULFWLRQV�DQG
%03V�PD\�EH�UHTXLUHG�ODWHU�E\�WKH�70'/
SURFHVV���7KHVH�IXWXUH�UHVWULFWLRQV�FRXOG
FRQIOLFW�ZLWK�VRPH�PDQDJHPHQW�FRPSRQHQWV
RI�WKH�SURSRVHG�+&3�6<3���6XFK�IXWXUH

HIIHFWV�RI�WKH�&OHDQ�:DWHU�$FW�HQIRUFHPHQW
DUH�EH\RQG�WKH�VFRSH�RI�WKLV�GRFXPHQW��DQG
WKXV�ZLOO�QRW�EH�DGGUHVVHG�KHUH�

,Q�2FWREHU�������WKH�0DWWROH�6HQVLWLYH
:DWHUVKHG�*URXS�QRPLQDWHG�WKH�0DWWROH
5LYHU�ZDWHUVKHG�IRU�FODVVLILFDWLRQ�DV�D
VHQVLWLYH�ZDWHUVKHG�XQGHU�7LWOH����RI�WKH
&DOLIRUQLD�&RGH�RI�5HJXODWLRQV��6HFWLRQV
��������������DQG��������RI�WKH�)35��&')�
����D����3ULPDU\�UHDVRQV�VWDWHG�E\�WKH
0DWWROH�6HQVLWLYH�:DWHUVKHG�*URXS�IRU�WKH
QRPLQDWLRQ�LQFOXGHG�VHDVRQDOO\�KLJK�ZDWHU
WHPSHUDWXUHV�WKDW�KDYH�UHVXOWHG�LQ
UHFRUGHG�PRUWDOLWLHV�RI�MXYHQLOH�FKLQRRN
VDOPRQ�LQ�WKH�ORZHU�ULYHU��H[FHVVLYH�ILQH
VHGLPHQWV�LQ�VWUHDPV��DQG�GHSOHWLRQ�RI�ODWH�
VHUDO�IRUHVWV�LQ�WKH�ZDWHUVKHG�EHORZ
PLQLPXP�OHYHOV��L�H���OHVV�WKDQ����SHUFHQW�RI
WRWDO�DUHD����7KHVH�FRQGLWLRQV�DUH�DWWULEXWHG
WR�H[WHQVLYH�WLPEHU�KDUYHVW�DQG�URDG
EXLOGLQJ�LQ�WKH�ZDWHUVKHG��0DWWROH
6HQVLWLYH�:DWHUVKHG�*URXS����������7KH
%RDUG�RI�)RUHVWU\�GLG�QRW�DFFHSW�WKH
QRPLQDWLRQ�RI�WKH�0DWWROH�5LYHU�DV�D
VHQVLWLYH�ZDWHUVKHG�

Water Supply
6HYHUDO�LQFRUSRUDWHG�DQG�XQLQFRUSRUDWHG
GRPHVWLF�ZDWHU�VXSSOLHV�DUH�ORFDWHG�ZLWKLQ
RU�QHDU�WKH�ERXQGDULHV�RI�WKH�3URMHFW�$UHD�
7KH�FRPPXQLW\�ZHOOV�DUH�ORFDWHG�RQ�WKH
DOOXYLDO�IORRGSODLQ�RI�WKH�<DJHU�&UHHN
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ZDWHUVKHG��VRXWK�RI�WKH�WRZQ�RI�)RUWXQD�
7ZR�FRPPXQLW\�ZHOOV�VXSSO\�ZDWHU�IRU
DERXW�������SHRSOH���,Q�DGGLWLRQ���QRQ�
SRWDEOH�DQG�SRWDEOH�ZDWHU�DUH�VXSSOLHG�E\
WZR�VWUHDPV�LQ�WKH�+XPEROGW�%D\�:$$�
$SSUR[LPDWHO\����WR����KRXVHKROGV�KDYH
ZDWHU�LQWDNHV�LQ�WKH�1RUWK�)RUN�(ON�5LYHU�
DQG�PRUH�WKDQ����KRXVHKROGV�KDYH�LQWDNHV
LQ�)UHVKZDWHU�&UHHN�

7KH�UHDXWKRUL]HG�6DIH�:DWHU�'ULQNLQJ�$FW
RI������UHTXLUHV�HYHU\�VWDWH�WR�GHYHORS�DQG
LPSOHPHQW�DQ�DVVHVVPHQW��NQRZQ�DV�D
VRXUFH�ZDWHU�DVVHVVPHQW�SURJUDP��RI�DOO
JURXQGZDWHU�DQG�VXUIDFH�ZDWHU�GULQNLQJ
ZDWHU�VRXUFHV���7KLV�LQFOXGHV�LGHQWLI\LQJ
DFWLYLWLHV�LQ�WKH�ZDWHU�SURWHFWLRQ�DUHD�WKDW
FRXOG�GHJUDGH�ZDWHU�TXDOLW\���7KH�IROORZLQJ
DFWLYLWLHV�DUH�UHTXLUHG�DV�SDUW�RI�WKH
SURJUDP���GHOLQHDWLRQ�RI�WKH�VRXUFH�ZDWHU
SURWHFWLRQ�DUHD��FRQWDPLQDQW�LQYHQWRU\�
VXVFHSWLELOLW\�DQDO\VLV��SXEOLF�DFFHVV��DQG
SXEOLF�SDUWLFLSDWLRQ��(3$��������

Water Quality Parameters

TEMPERATURE

6WUHDP�WHPSHUDWXUH�LV�LQIOXHQFHG�E\�PDQ\
IDFWRUV�LQFOXGLQJ�ODWLWXGH��DOWLWXGH��VHDVRQ�
WLPH�RI�GD\��IORZ��FKDQQHO�ZLGWK�DQG�GHSWK�
JURXQGZDWHU�IORZ��VWUHDP�VKDGLQJ�IURP
WRSRJUDSK\�RU�YHJHWDWLRQ��DQG�FRDVWDO�IRJ
�0DF'RQDOG�HW�DO�����������7KH�FOLPDWH�DORQJ
WKH�FRDVW��L�H���+XPEROGW�%D\�:$$��LV
FRROHU�GXH�WR�WKH�FRDVWDO�IRJ�LQIOXHQFH�
ZKLFK�DOVR�KHOSV�PDLQWDLQ�FRROHU�ZDWHU�LQ
WKHVH�DUHDV��1DWLRQDO�:HDWKHU�6HUYLFH�
��������7KH�ZDWHU�WHPSHUDWXUHV�LQFUHDVH
VXEVWDQWLDOO\�IDUWKHU�LQODQG�ZKHUH�DLU
WHPSHUDWXUHV�LQ�WKH�VXPPHU�FDQ�HDVLO\
H[FHHG����°)��1DWLRQDO�:HDWKHU�6HUYLFH�
������

7KH�KLJKHVW�WHPSHUDWXUHV�RFFXU�GXULQJ�WKH
VXPPHU�PRQWKV�DQG�DUH�RI�SULPDU\�FRQFHUQ
EHFDXVH�WKH\�DUH�D�OLPLWLQJ�IDFWRU�IRU
VDOPRQ�DQG�VWHHOKHDG�WURXW��0DF'RQDOG�HW
DO�����������&RQVHTXHQWO\��ZDWHU
WHPSHUDWXUHV�RQ�3$/&2�ODQGV�DUH�EHLQJ
PHDVXUHG�GXULQJ�WKH�ZDUPHVW�SHULRG�RI�WKH

\HDU��-XQH�WR�6HSWHPEHU����1R�ZDWHU
WHPSHUDWXUH�GDWD�H[LVW�IRU�RWKHU�VHDVRQV�
9ROXPH�,,�3DUW�)�RI�WKH�3URSRVHG�+&3�6<3
SUHVHQWV�ZDWHU�WHPSHUDWXUH�GDWD�FROOHFWHG
E\�&')*��������DQG�3$/&2��������DW
YDULRXV�VLWHV�WKURXJKRXW�WKH�ILYH�:$$V�LQ
WKH�3$/&2�3URMHFW�$UHD���7KH�GDWD�������WR
������ZHUH�FROOHFWHG�XVLQJ�FRQWLQXRXV
WHPSHUDWXUH�PRQLWRULQJ�LQVWUXPHQWV�SODFHG
LQ�SRRO�KDELWDWV�DW�DQ�DYHUDJH�GHSWK�RI�RQH
IRRW�

:DWHU�WHPSHUDWXUH�FULWHULD�IRU�IUHVKZDWHU
RUJDQLVPV�DUH�W\SLFDOO\�H[SUHVVHG�E\�PHDQ
DQG�PD[LPXP�WKHUPDO�FRQGLWLRQV���0HDQ
WHPSHUDWXUH�FULWHULD�IRU�DOO�OLIH�VWDJHV
SURWHFW�JURZWK�DQG�UHSURGXFWLRQ�IXQFWLRQV�
ZKLOH�PD[LPXP�WHPSHUDWXUH�FULWHULD
SURWHFW�DJDLQVW�OHWKDO�FRQGLWLRQV���7KH
PD[LPXP�ZHHNO\�DYHUDJH�WHPSHUDWXUH
�0:$7��FULWHULRQ�LV�ZLGHO\�UHFRPPHQGHG
DV�D�PHDQV�RI�GHYHORSLQJ�VSHFLHV�VSHFLILF
LQGLFDWRUV�RI�WKHUPDO�VWUHVV��%UXQJV�DQG
-RQHV��������$UPRXU��������1LHOVHQ��������
7KH�SK\VLRORJLFDO�RSWLPXP�WHPSHUDWXUH
�27��DQG�WKH�XOWLPDWH�XSSHU�LQFLSLHQW�OHWKDO
WHPSHUDWXUH��88,/7��DUH�UHTXLUHG�WR
GHWHUPLQH�0:$7�FULWHULD�IRU�GLIIHUHQW
VDOPRQLG�OLIH�VWDJHV���27�LV�D�GRFXPHQWHG
RSWLPDO�WHPSHUDWXUH�IRU�D�SDUWLFXODU�OLIH
VWDJH�RU�IXQFWLRQ���:KLOH�WKH�27�FDQ�EH
PHDVXUHG�IRU�QXPHURXV�SK\VLRORJLFDO
IXQFWLRQV��JURZWK�DSSHDUV�WR�EH�WKH�PRVW
VHQVLWLYH�IXQFWLRQ���7KH�88,/7�LV�WKH
WUDQVLWLRQ�SRLQW�EHWZHHQ�WKH�KLJKHVW
WHPSHUDWXUHV�WR�ZKLFK�DQ�RUJDQLVP�FDQ�EH
DFFOLPDWHG�DQG�WKH�ORZHVW�RI�WKH�H[WUHPH
XSSHU�WHPSHUDWXUHV�WKDW�ZLOO�NLOO�WKH
RUJDQLVP�

0:$7�FULWHULD�IRU�D�VSHFLILF�VSHFLHV�RI
VDOPRQLG�DQG�LWV�DVVRFLDWHG�OLIHVWDJH�DUH
FDOFXODWHG�DV�IROORZV�

MWAT OT
UUILT OT= + −

3

7KH�0:$7�FULWHULD�IRU�D�VSHFLILF�VSHFLHV�RI
VDOPRQLG�DQG�LWV�DVVRFLDWHG�OLIHVWDJH�FDQ
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YDU\�GHSHQGLQJ�XSRQ�WKH�DFFOLPDWLRQ
WHPSHUDWXUH�DQG�88,/7�YDOXH�XVHG
�6HFWLRQ��������7KH�UHVRXUFH�DJHQF\�DTXDWLF
KDELWDW�QHHGV�DQG�ELRORJLFDO�PDWUL[
�5$$+1%0��KDV�GHWHUPLQHG�DQ�0:$7
YDOXH�RI�����?&�IRU�ODWH�VXPPHU�UHDULQJ
MXYHQLOH�FRKR�VDOPRQ�

7KH�0:$7�YDOXH�IRU�D�VLWH�LV�WKH
PDWKHPDWLFDO�PHDQ�RI�PXOWLSOH��HTXDOO\
VSDFHG��GDLO\�WHPSHUDWXUHV�RYHU�VHYHQ�GD\V
�%UXQJV�DQG�-RQHV����������7KH�0:$7
YDOXH�GHWHUPLQDWLRQ�PHDVXUHG�E\
FRQWLQXRXV�WHPSHUDWXUH�PRQLWRULQJ
LQVWUXPHQWV�FDQ�WKHQ�EH�FRPSDUHG�ZLWK
0:$7�FULWHULD�IRU�VSHFLILF�DTXDWLF
RUJDQLVPV���0:$7�YDOXHV��7DEOH�������
ZHUH�GHWHUPLQHG�IRU�WHPSHUDWXUHV�UHFRUGHG
DW����PRQLWRULQJ�VWDWLRQV�LQ�WKH�3URMHFW
$UHD�GXULQJ�WKH�VXPPHU�RI�������������GDWD
ZHUH�GHWHUPLQHG�IURP���RI�WKH����VWDWLRQV
IURP�������SOXV����QHZ�PRQLWRULQJ�VWDWLRQV�
,Q�JHQHUDO��H[FHHGDQFH�RI�WKH�0:$7
FULWHULD�RFFXUUHG�RQ�VHYHUDO�VWUHDPV�LQ�ODWH
-XO\�RU�HDUO\�$XJXVW�GXULQJ�ERWK�\HDUV
VWXGLHG���0:$7�YDOXHV�YDULHG�EHWZHHQ���
DQG���?&��DOWKRXJK�H[WUHPH�YDOXHV�RI�����
DQG�����?&�ZHUH�FDOFXODWHG���+LJKHU
WHPSHUDWXUHV�ZHUH�UHFRUGHG�LQ������WKDQ�LQ
�����GXH�WR�D�ZDUPHU�VXPPHU���5HVXOWV�IRU
�����LQGLFDWH�0:$7�YDOXHV�H[FHHGHG
5$$+1%0�0:$7�FULWHULD�IRU�FRKR�VDOPRQ
DW�HLJKW�ORFDWLRQV��LQFOXGLQJ�%HDU��&DQRH�
/DUDEHH��DQG�5RGJHUV�FUHHNV��1RUWK�)RUN
<DJHU�&UHHN��WKH�%HDU�5LYHU��DQG�WKH�1RUWK
)RUN�(ON�5LYHU��7DEOH����������7KH�KLJK
0:$7�YDOXHV�DUH�JHQHUDOO\�DVVRFLDWHG�ZLWK
WKH�ORFDWLRQ�RI�PRQLWRULQJ�VWDWLRQV�LQ
VWUHDP�UHDFKHV�ZLWK�OHVV�WKDQ����SHUFHQW
FDQRS\�FRYHU���7KHVH�JHQHUDO�SDWWHUQV
UHSUHVHQWHG�E\�WKH�KLJK�0:$7�YDOXHV
LQGLFDWH�WKDW�VWUHDP�VKDGLQJ��FDQRS\��LV�D
FULWLFDO�LQGLFDWRU�RI�VWUHDP�WHPSHUDWXUHV�LQ
DOO�WKH�ZDWHUVKHGV��LQFOXGLQJ�WKH�FRDVWDO
ZDWHUVKHGV��+XPEROGW�%D\�:$$��

SEDIMENT

7ZR�RI�WKH�PRVW�FRPPRQ�ZDWHU�TXDOLW\
SDUDPHWHUV�PHDVXUHG�DQG�PRQLWRUHG�IRU

VHGLPHQW�DUH�VXVSHQGHG�VHGLPHQW�DQG
WXUELGLW\���%RWK�DUH�UHODWHG�WR�VHGLPHQW
GHOLYHU\�DQG�WUDQVSRUW�LQ�K\GURORJLF
V\VWHPV���6WUHDPV�WKDW�H[FHHG�WKH�ZDWHU
TXDOLW\�REMHFWLYHV�IRU�VHGLPHQW�UHODWHG
ZDWHU�TXDOLW\�REMHFWLYHV�ZRXOG�KDYH�KLJK
VXVSHQGHG�VHGLPHQW�GHOLYHU\�UDWHV�DQG�RU
WXUELGLW\�

&')�KDV�OLVWHG�WKH�(ON�5LYHU�ZDWHUVKHG
�(ON�5LYHU�+8���)UHVKZDWHU�&UHHN
ZDWHUVKHG��)UHVKZDWHU�&UHHN�+8����-RUGDQ
&UHHN�ZDWHUVKHG��/RZHU�(HO�+8���%HDU
&UHHN�ZDWHUVKHG��/RZHU�(HO�+8���DQG�6WLW]
&UHHN�ZDWHUVKHG��/RZHU�(HO�+8��DV
FXPXODWLYHO\�LPSDFWHG�E\�VHGLPHQW��7R
REWDLQ�DSSURYDO�RI�D�7+3�IRU�WKHVH
ZDWHUVKHGV��DQ�DSSOLFDQW�PXVW�GHPRQVWUDWH
QR�UHDVRQDEOH�SRWHQWLDO�WR�DGG�WR�SDVW�
SUHVHQW��RU�UHDVRQDEO\�IRUHVHHDEOH
FXPXODWLYH�HIIHFWV�WR�DQDGURPRXV�ILVK
KDELWDW��LQFOXGLQJ�FRKR�VDOPRQ�KDELWDW��DQG
QR�LPSHGLQJ�RI�UHFRYHU\�RI�FRKR�VDOPRQ�DQG
WKHLU�KDELWDW���7KH�PLWLJDWLRQ�IRU�WKHVH
ZDWHUVKHGV�PD\�LQFOXGH�]HUR�QHW�GLVFKDUJH
�VHH�GLVFXVVLRQ�EHORZ����)RU�WKH�7+3�DUHD�
WKH�SODQ�PXVW�LQFOXGH�GHYHORSPHQW�RI
PRQLWRULQJ�VWDWLRQV��DYRLGDQFH�RI�ZLQWHU
URDG�FRQVWUXFWLRQ��DQG�WKH�XVH�RI�D
GLVWXUEDQFH�LQGH[�DW�WKH�SODQQLQJ
ZDWHUVKHG�OHYHO���([SOLFLW�PLWLJDWLRQ
PHDVXUHV�IRU�HDFK�FXPXODWLYHO\�DIIHFWHG
ZDWHUVKHG�DUH�GHVFULEHG�LQ�$SSHQGL[�+�

,Q�DGGLWLRQ��&')�DQG�&')*�KDYH
PDLQWDLQHG�D�SROLF\�RI�§]HUR�QHW�GLVFKDUJH¨
RI�VHGLPHQW�WR�ZDWHUFRXUVHV�LQ�WKH�0DWWROH
5LYHU�ZDWHUVKHG�VLQFH��������=HUR�QHW
GLVFKDUJH�SROLF\�UHTXLUHV�WKDW�EHIRUH�DQ\
QHZ�WLPEHU�KDUYHVW�SODQV�DUH�DSSURYHG��D
QHW�GHFUHDVH�LQ�VHGLPHQW�GLVFKDUJH
IROORZLQJ�ORJJLQJ�RSHUDWLRQV�PXVW�EH
GHPRQVWUDWHG�

SUSPENDED SEDIMENT

6XVSHQGHG�VHGLPHQW�LV�WKH�SRUWLRQ�RI�WKH
VHGLPHQW�ORDG�VXVSHQGHG�LQ�WKH�ZDWHU
FROXPQ���7KH�JUDLQ�VL]H�RI�VXVSHQGHG
VHGLPHQW�LV�XVXDOO\�OHVV�WKDQ�RQH�PP
GLDPHWHU��FOD\V�DQG�VLOWV���ZKLOH�SDUWLFOHV



Table 3.4-5.   Stream Temperature by Planning Watershed1/ (PALCO, 1998) 

WAA HU
Planning 

Watersheds Stream-Station Name

Monitoring 
Station 
Number

Start 
Date of  
7-Day 

Average
MWAT 
(OC)

Canopy 
Closure

Humboldt Freshwater Creek Freshwater Freshwater Creek 33 7/25/96 16.19 75
Camp 12 Freshwater Creek 36 7/25/96 16.19 96
Camp 12 S. Fork Freshwater Creek 37 8/1/95 14.59 94

Eddysville Cloney Creek 92 7/27/95 15.42
Elk River Turkey Foot N. Branch Elk River 91 8/1/95 14.47

Turkey Foot N. Branch Elk River 91 7/25/96 14.75
Scout Camp N. Fork Elk River 90 8/1/95 14.47
Scout Camp N. Fork Elk River 90 7/25/96 17.82
Scout Camp N. Fork Elk River 14 7/25/96 17.82 93

Salmon Creek Upper Salmon Salmon Creek 12 7/28/95 14.03 93
Upper Salmon Salmon Creek 12 7/25/96 14.83

Yager S. Fork Yager Creek Bald Jessie S. Fork Yager Creek 68 8/1/9517.13
N. Fork Yager Creek N. Fork Yager Creek N. Fork Yager Creek 11 7/24/9622.86 10

Camp Cooper Mill Creek 66 7/15/95 15.33
Camp Cooper Mill Creek 66 7/24/96 14.85
Side 8 Corner Creek 88 6/27/95 13.47
Side 8 Corner Creek 88 7/25/96 14.48

Lawrence Bell Creek Bell Creek 117 7/24/96 14.89 96
Van Duzen Van Duzen Cummings Cummings 108 7/24/96 15.57

Root Creek Root Creek 3 7/24/96 15.26 97
Eel Eel Delta Dean Creek Nanning Creek 4 7/26/95 16.58 63

Newberg Strongs 93 7/14/95 15.53 95
Lower Eel Pepperwood Bear Creek 89 7/15/95 18.9

Bear Creek 89 7/25/96 17.45
Scotia Monument 106 7/25/96 15.79 96

Stafford Twin Creek 95 7/14/95 15.97
Twin Creek 95 7/24/96 16.33

Larabee Larabee Larabee Creek 2 7/24/9623.32 11
Scott Creek 99 7/25/96 14.38

Giants Avenue Weott Bull Creek 100 7/15/95 18.9 26
Cow Creek 105 7/24/96 16.38 97

Fox Camp Squaw Creek 102 7/19/95 16.4 95
Squaw Creek 102 7/24/96 16.19

Myers Flat Canoe Creek 103 8/1/95 16.14 82
Canoe Creek 103 7/24/96 17.96

Bear-Mattole Bear River Happy Valley Bear River 97 7/25/9617.37
Beer Bottle Bear River 1 7/25/96 19.54 3

N. Fork Mattole River Rainbow Rodgers Creek 29 7/25/9617.94 32
1/  Monitoring Station Map is available in PALCO HCP/SYP:  Vol. V, Map 17 (PALCO, 1998).
Source:  Foster Wheeler Environmental Corporation, 1998
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JUHDWHU�WKDQ�RQH�PP�FDQ�EH�WUDQVSRUWHG�DV
VXVSHQGHG�VHGLPHQW��6XOOLYDQ�HW�DO���������

/RQJ�WHUP�DQQXDO�VXVSHQGHG�VHGLPHQW
LQIRUPDWLRQ�ZDV�DYDLODEOH�IURP�RQH�ORFDWLRQ
ZLWKLQ�WKH�+XPEROGW�$UHD��WKH�(HO�5LYHU�DW
6FRWLD��86�*HRORJLFDO�6XUYH\�>86*6@�
��������7KH�VXVSHQGHG�VHGLPHQW�\LHOG�LV
JUHDWHVW�DW�WLPHV�RI�KLJKHVW�IORZ�UDWH
�-DQXDU\�WKURXJK�0DUFK����2Q�DYHUDJH��WKH
VXVSHQGHG�VHGLPHQW�UDWH�UHDFKHV�D�SHDN�RI
�������WRQV�RI�VHGLPHQW�GD\�LQ�-DQXDU\�DQG
GURSV�WR�D�ORZ�VXVSHQGHG�VHGLPHQW�UDWH�RI
OHVV�WKDQ�������WRQV�GD\�LQ�0DUFK�WR�OHVV
WKDQ�WZR�WRQV�GD\�IURP�-XO\�WR�2FWREHU
�86*6����������7KH�VXVSHQGHG�VHGLPHQW
UHFRUG�IRU������WR������UHIOHFWV�D�ORZ�IORZ
GLVFKDUJH�\HDU�IRU�WKLV�ORFDWLRQ���7KH�DQQXDO
PHDQ�IORZ�GLVFKDUJH�IRU������ZDV������
IW��V�FRPSDUHG�WR�DQ�DQQXDO�PHDQ�RI������
IW��V�IRU�WKLV�ORFDWLRQ�RYHU�DQ����\HDU�SHULRG
�86*6��������

3HDN�GDLO\�VXVSHQGHG�VHGLPHQW�ORDGV
UHFRUGHG�LQ�)HEUXDU\������IRU�WKH�IROORZLQJ
VWUHDPV�ZHUH�DV�IROORZV��/RZHU�<DJHU
&UHHN���������WRQV�GD\���0LGGOH�)RUN�<DJHU
&UHHN��DQG�1RUWK�)RUN�<DJHU�&UHHN�������
WRQV�GD\��DQG�/DZUHQFH�&UHHN�����
WRQV�GD\���:LQ]OHU�DQG�.HOO\����������,Q�WKH
8SSHU�9DQ�'X]HQ�5LYHU��HDVW�RI�3$/&2
RZQHUVKLS��WKH�DYHUDJH�\HDUO\�VXVSHQGHG
VHGLPHQW�GLVFKDUJH�ZDV��������WRQV�SHU
VTXDUH�PLOH�IURP������WR�������.HOVH\�
������

TURBIDITY

7XUELGLW\�UHIHUV�WR�WKH�DPRXQW�RI�OLJKW
VFDWWHUHG�RU�DEVRUEHG�E\�D�IOXLG���,Q�VWUHDPV
LW�LV�XVXDOO\�D�UHVXOW�RI�VXVSHQGHG�SDUWLFOHV
RI�VLOWV�DQG�FOD\��EXW�DOVR�RUJDQLF�PDWWHU�
FRORUHG�RUJDQLF�FRPSRXQGV��SODQNWRQ�DQG
PLFURRUJDQLVPV���,W�LV�PHDVXUHG�LQ�178V
�QHSKHORPHWULF�WXUELGLW\�XQLWV����$OWKRXJK
WXUELGLW\�LQ�D�VWUHDP�LV�KLJKO\�YDULDEOH�DQG
WKH�UHODWLRQVKLS�EHWZHHQ�WXUELGLW\�DQG
VXVSHQGHG�VHGLPHQW�PXVW�EH�GHWHUPLQHG
IRU�HDFK�ZDWHUVKHG��WXUELGLW\�LV�UHJDUGHG�DV
WKH�VLQJOH�PRVW�VHQVLWLYH�PHDVXUH�RI�WKH
HIIHFWV�RI�ODQG�XVH�RQ�VWUHDPV��PDLQO\

EHFDXVH�UHODWLYHO\�VPDOO�FKDQJHV�LQ
VXVSHQGHG�VHGLPHQW�FDQ�FDXVH�D�ODUJH
FKDQJH�LQ�WXUELGLW\��0DF'RQDOG�HW�DO��
��������7KHUH�LV�QR�VSHFLILF�WXUELGLW\
LQIRUPDWLRQ�IRU�WKH�3URMHFW�$UHD�

DISSOLVED OXYGEN

'LVVROYHG�R[\JHQ��'2��UHIHUV�WR�WKH
FRQFHQWUDWLRQ�RI�R[\JHQ�GLVVROYHG�LQ�ZDWHU�
$GHTXDWH�'2�OHYHOV�DUH�LPSRUWDQW�IRU
VXSSRUWLQJ�ILVK��LQYHUWHEUDWHV��DQG�RWKHU
DTXDWLF�OLIH���6DOPRQ�DQG�WURXW�DUH
SDUWLFXODUO\�VHQVLWLYH�WR�UHGXFHG�'2�

'LVVROYHG�R[\JHQ�LQ�ZDWHU�GHSHQGV�QRW�RQO\
RQ�WKH�VDWXUDWLRQ�FRQFHQWUDWLRQ�EXW�DOVR�RQ
WKH�R[\JHQ�ORVVHV��VLQNV��DQG�VRXUFHV���7KH
SULPDU\�VLQNV�DUH�UHVSLUDWLRQ�DQG�WKH
ELRFKHPLFDO�R[\JHQ�GHPDQG��%2'��RI
VXEVWDQFHV�LQ�ZDWHU���0DMRU�VRXUFHV�RI�'2
LQFOXGH�SKRWRV\QWKHVLV�DQG�GLVVROXWLRQ�RI
DWPRVSKHULF�R[\JHQ�LQ�ZDWHU�DV�R[\JHQ
OHYHOV�DUH�GHSOHWHG��UHDHUDWLRQ����+LJKHU
WHPSHUDWXUHV�LQFUHDVH�WKH�UDWH�RI�%2'
�0DF'RQDOG�HW�DO���������

7KH�FDSDFLW\�RI�ZDWHU�WR�KROG�R[\JHQ�LQ
VROXWLRQ�LV�LQYHUVHO\�SURSRUWLRQDO�WR
WHPSHUDWXUH���)RU�H[DPSOH��KLJKHU�VWUHDP
WHPSHUDWXUHV�UHVXOW�LQ�ORZHU�'2���,Q
JHQHUDO��PRVW�IRUHVW�VWUHDPV�KDYH�FRRO
WHPSHUDWXUHV��UDSLG�DHUDWLRQ�UDWHV��DQG
UHODWLYHO\�ORZ�R[\JHQ�GHPDQGV���$V�D�UHVXOW�
VWUHDP�ZDWHU�LV�QRUPDOO\�FORVH�WR�RU�DW
VDWXUDWLRQ���)XOO�VDWXUDWLRQ�GRHV�QRW�XVXDOO\
RFFXU�LQ�VORZ��ORZ�JUDGLHQW�VWUHDPV�ZKHUH
WKH�UDWH�RI�DHUDWLRQ�LV�VORZ��VLWHV�ZKHUH
IUHVK�RUJDQLF�GHEULV��SDUWLFXODUO\�ILQH
GHEULV��FDXVHV�D�ODUJH�%2'��RU�LQ�ZDUP�
HXWURSKLF�VWUHDPV�ZKHUH�KLJK�OHYHOV�RI
SKRWRV\QWKHVLV�DQG�UHVSLUDWLRQ�FDXVH
GLXUQDO�IOXFWXDWLRQV�LQ�'2��0DF'RQDOG�HW
DO���������

7KHUH�DUH�QR�DYDLODEOH�GLVVROYHG�R[\JHQ
GDWD�IRU�WKH�3URMHFW�$UHD���7KH�FXUUHQW�'2
ZDWHU�TXDOLW\�VWDQGDUGV�VHW�E\�WKH
1&5:4&%��������DUH�OLVWHG�EHORZ�IRU�WKH
EHQHILFLDO�XVHV�RI�WKH�ZDWHUV�LQ�WKH�3URMHFW
$UHD���7KH�ZDWHU�TXDOLW\�REMHFWLYHV�VWDWH�WKH
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'2�OHYHOV�VKDOO�QRW�EH�UHGXFHG�EHORZ�WKH
IROORZLQJ�PLQLPXP�OHYHOV�DW�DQ\�WLPH�

• ����PJ�O�IRU�ZDWHU�WKDW�VXSSRUWV�FROG�
ZDWHU�HFRV\VWHPV�LQFOXGLQJ�EXW�QRW
OLPLWHG�WR�SUHVHUYDWLRQ�RU�HQKDQFHPHQW
RI�DTXDWLF�KDELWDWV��YHJHWDWLRQ��ILVK��RU
ZLOGOLIH��LQFOXGLQJ�LQYHUWHEUDWHV

• ����PJ�O�IRU�ZDWHU�WKDW�VXSSRUWV�KLJK�
TXDOLW\�DTXDWLF�KDELWDWV�VXLWDEOH�IRU
UHSURGXFWLRQ�DQG�HDUO\�ILVK
GHYHORSPHQW��SULPDULO\�VDOPRQ�DQG
WURXW

• ����PJ�O�IRU�ZDWHUV�FULWLFDO�WR�VDOPRQ
DQG�WURXW�VSDZQLQJ�DQG�HJJ�LQFXEDWLRQ
SHULRGV

0RUH�VSHFLILFDOO\��WKH�1&:54&%�KDV
SUHVFULEHG�PLQLPXP�'2�OHYHOV�RI������PJ�O
LQ�WKH�(HO�5LYHU�+8���1R�RWKHU�ZDWHUVKHGV
LQ�WKH�3URMHFW�$UHD�KDYH�VSHFLDO�'2
SUHVFULSWLRQV�

NUTRIENTS—NITROGEN AND PHOSPHORUS

1LWURJHQ�DQG�SKRVSKRUXV�DUH�WZR�QXWULHQWV
WKDW�VWLPXODWH�SODQW�JURZWK�VXFK�DV
SULPDU\�SURGXFWLRQ�DQG�SRVVLEO\�VHFRQGDU\
SURGXFWLRQ���7KH�QLWURJHQ�WR�SKRVSKRUXV
UDWLR�RU�EDODQFH�LQ�VROXWLRQ�LQ�WKH�ZDWHU
FROXPQ�GHWHUPLQHV�WKH�SULPDU\
SURGXFWLYLW\�RI�ZDWHU�ERGLHV��:DVKLQJWRQ
'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�>:'15@�
������

)RUHVW�VWUHDPV�LQ�WKH�UHJLRQ�FRPPRQO\
KDYH�YHU\�ORZ�EDFNJURXQG�FRQFHQWUDWLRQV�RI
QLWURJHQ�FRPSRXQGV��RIWHQ�ORZHU�WKDQ�����
PJ�O��0DF'RQDOG�HW�DO�����������1LWURJHQ
H[SRUW�WR�WKH�DTXDWLF�V\VWHP�YDULHV�JUHDWO\
GXULQJ�WKH�\HDU��UHDFKLQJ�DQQXDO
PD[LPXPV�LQ�DXWXPQ�ZLWK�OHDI�IDOO
�:'15����������1LWURJHQ�IL[LQJ�SODQWV�VXFK
DV�DOGHU�FDQ�LQFUHDVH�OHYHOV�RI�GLVVROYHG
QLWURJHQ��QLWUDWH��LQ�VWUHDP�UXQRII��%LQNOH\
DQG�%URZQ����������1LWUDWH�LV�WKH
SUHGRPLQDQW�IRUP�LQ�XQSROOXWHG�ZDWHU��DQG
DPPRQLD�PD\�H[LVW�DV�DQ�LQWHUPHGLDWH
EUHDNGRZQ�SURGXFW�RI�RUJDQLF�QLWURJHQ�
IHUWLOL]HUV��DQG�DQLPDO�ZDVWHV���%RWK

DPPRQLXP�DQG�QLWUDWH�DUH�UHDGLO\�WDNHQ�XS
E\�DTXDWLF�ELRWD��VR�DQ�LQFUHDVH�LQ�QLWUDWH
FRQFHQWUDWLRQV�XSVWUHDP�WHQGV�WR�GLPLQLVK
UDSLGO\�GRZQVWUHDP���7KH�SULPDU\�FRQFHUQ
ZLWK�QLWUDWHV�LV�WKDW�LQFUHDVHG�ELRORJLFDO
DFWLYLW\�GXH�WR�LQFUHDVHG�FRQFHQWUDWLRQV�RI
QLWURJHQ�FDQ�GHSOHWH�GLVVROYHG�R[\JHQ�
ZKLFK�PD\�DIIHFW�ILVK�DQG�RWKHU�DTXDWLF
RUJDQLVPV��0DF'RQDOG�HW�DO�����������$
VWXG\�E\�'DKOJUHQ��������RQ�WKH�HIIHFWV�RI
FOHDUFXWV�RQ�QLWUDWH�FRQFHQWUDWLRQ�LQ�VWUHDP
ZDWHU�LQ�WKH�&DVSDU�&UHHN�ZDWHUVKHG
LQGLFDWHG�WKDW�VWUHDP�ZDWHU�QLWUDWH
FRQFHQWUDWLRQV�ZHUH�LQFUHDVHG�DIWHU�FOHDU�
FXWWLQJ��HVSHFLDOO\�GXULQJ�KLJK�GLVFKDUJH
VWRUP�HYHQWV���+RZHYHU��WKH�HOHYDWHG
QLWUDWH�FRQFHQWUDWLRQV�ZHUH�VXEVWDQWLDOO\
UHGXFHG�GRZQVWUHDP��DQG�WKH\�UHWXUQHG�WR
EDFNJURXQG�OHYHOV�GRZQVWUHDP�RI�WKH
H[SHULPHQWDO�ZDWHUVKHG���7KH�1&5:4&%
%DVLQ�3ODQ��������ZDWHU�TXDOLW\�VWDQGDUG
IRU�QLWUDWHV��12����LV�D����PJ�O�PD[LPXP
FRQFHQWUDWLRQ�OLPLW�IRU�GRPHVWLF�DQG
PXQLFLSDO�ZDWHU�VXSSOLHV�

3KRVSKRUXV�LV�WLJKWO\�FRQVHUYHG�ZLWKLQ
IRUHVW�HFRV\VWHPV��6DOPLQHQ�DQG�%HVFKWD�
��������6WXGLHV�LQ�IRUHVWHG�ZDWHUVKHGV
LQGLFDWH�SKRVSKRUXV�WHQGV�WR�EH�DGVRUEHG�WR
DQG�FDUULHG�E\�ILQH�VHGLPHQW�GXH�WR�WKH
KLJK�SURSRUWLRQ�RI�VXUIDFH�DUHD�WR�YROXPH�RI
VPDOOHU�JUDLQ�VL]HV��0H\HU��������+ROWRQ�HW
DO�����������7KH�DGVRUEHG�SKRVSKRUXV�RQ�WKH
ILQH�VHGLPHQW�LV�FRQWDLQHG�ZLWKLQ�WKH
PLQHUDO�ODWWLFH�RI�WKH�VHGLPHQW�DQG�LV
WKHUHIRUH�XQDYDLODEOH�IRU�GLVVROXWLRQ�RU
ELRORJLFDO�XSWDNH���7KH�QHW�HIIHFW�RI
SKRVSKRUXV�DGVRUSWLRQ�E\�VWUHDP�VHGLPHQWV
LV�WR�FRQYHUW�GLVVROYHG�SKRVSKRUXV�WR�ILQH
SDUWLFXODWH�SKRVSKRUXV�ZKLFK�LV�VXVSHQGHG
GXULQJ�SHULRGV�RI�KLJK��WXUEXOHQW�IORZV�
SULPDULO\�GXULQJ�WKH�ZLQWHU�PRQWKV��WKH
GHSHQGHQFH�XSRQ�KLJK�WXUELGLW\�DQG
VXVSHQGHG�VHGLPHQW�UHGXFHV�WKH�HIIHFW�RI
VXPPHUWLPH�SKRVSKRUXV�FRQFHQWUDWLRQV
�:'15����������+RZHYHU��WKH�G\QDPLFV�RI
SKRVSKRUXV�DQG�VHGLPHQW�LQ�VWUHDP
V\VWHPV�RI�ZHVWHUQ�FRDVWDO�IRUHVWV�KDYH
UHFHLYHG�OLWWOH�DWWHQWLRQ��6DOPLQHQ�DQG
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%HVFKWD����������7KHUH�LV�QR�LQIRUPDWLRQ
DYDLODEOH�FRQFHUQLQJ�QXWULHQWV�ZLWKLQ�WKH
3URMHFW�$UHD�

PESTICIDES AND HERBICIDES

3HVWLFLGHV�DUH�FKHPLFDOV�XVHG�WR�FRQWURO
XQGHVLUDEOH�DQLPDO�SHVWV��ZKLOH�KHUELFLGHV
DUH�FKHPLFDOV�XVHG�WR�FRQWURO�XQZDQWHG
SODQWV���+HUELFLGHV�DQG�SHVWLFLGHV�FDQ�EH
DSSOLHG�GLUHFWO\�E\�JURXQG�EDVHG�PHWKRGV
RU�VSUD\HG�IURP�DLUFUDIW���+HUELFLGHV�KDYH
EHHQ�XVHG�IRU�LQGXVWULDO�IRUHVWU\�IRU�\HDUV
LQ�WKLV�DUHD��VWDUWLQJ�LQ�WKH�����V�
$FFRUGLQJ�WR�WKH�+&3�6<3��KHUELFLGHV�DUH
FXUUHQWO\�DSSOLHG�XVLQJ�JURXQG�EDVHG
PHWKRGV��+HUELFLGHV�DUH�XVHG�ZKHUHYHU
§LQWHQVLYH�PDQDJHPHQW¨�ZLOO�WDNH�SODFH�RQ
3$/&2�ODQGV���*URXQG�EDVHG�KHUELFLGH
DSSOLFDWLRQ�GRHV�QRW�RFFXU�ZLWKLQ����IHHW�RI
&ODVV�,,,�VWUHDPV�RU�ZLWKLQ�&ODVV�,�DQG�,,
6WUHDP�ZDWHUVKHG�DQG�ODNH�SURWHFWLRQ
]RQHV��:/3=V����+HUELFLGHV�WKDW�FRXOG�EH
XVHG�LQFOXGH�2XVW?��$WUD]LQH?��5RXQGXS?�
$FFRUG?��DQG�*DUORQ��?���,Q�WKH�IXWXUH��RWKHU
FKHPLFDOV�PD\�EH�XVHG�DV�ZHOO���+HUELFLGHV
DUH�GLVFXVVHG�LQ�GHWDLO�LQ�6HFWLRQ������

1R�KHUELFLGHV�ZHUH�GHWHFWHG�LQ�JURXQGZDWHU
VDPSOHV�IURP�FRPPXQLW\�ZHOOV�LQ
+\GHVYLOOH��&DOLIRUQLD��ORFDWHG�LQ�WKH�ORZHU
<DJHU�%DVLQ���LQ�$XJXVW��������7KHUH�KDV
EHHQ�QR�WHVWLQJ�IRU�SRWHQWLDO�SHVWLFLGH
DGMXYHQWV�RU�VSUHDGHUV��VXFK�DV�GLHVHO�
3$/&2�LV�WKH�SULPDU\�WLPEHU�FRPSDQ\�LQ
WKH�<DJHU�&UHHN�ZDWHUVKHG�XSVWUHDP�RI
WKLV�ZDWHU�VRXUFH�WR�XVH�IRUHVW�KHUELFLGHV
�1&5:4&%��������

FECAL COLIFORM

)HFDO�FROLIRUP�LV�D�JURXS�RI�EDFWHULD
FRPPRQO\�XVHG�IRU�ZDWHU�TXDOLW\
PRQLWRULQJ���)HFDO�FROLIRUP�EDFWHULD�DUH
SUHVHQW�LQ�WKH�JXW�DQG�IHFHV�RI�ZDUP�
EORRGHG�DQLPDOV��0DF'RQDOG�HW�DO���������
)HFDO�FROLIRUP�DQG�WRWDO�FROLIRUP�EDFWHULD
DUH�DVVRFLDWHG�ZLWK�FDXVLQJ�JDVWUR�
LQWHVWLQDO�LOOQHVV�LQ�KXPDQV���,Q�IRUHVWHG
DUHDV��KLJK�OHYHOV�RI�FROLIRUP�EDFWHULD�DUH
DVVRFLDWHG�ZLWK�LQDGHTXDWH�ZDVWH�GLVSRVDO

E\�UHFUHDWLRQDO�XVHUV��WKH�SUHVHQFH�RI
OLYHVWRFN�RU�RWKHU�DQLPDOV�LQ�WKH�VWUHDP
FKDQQHO�RU�ULSDULDQ�]RQH��DQG�SRRUO\
PDLQWDLQHG�VHSWLF�V\VWHPV��0DF'RQDOG�HW
DO�����������5HFHQW�VDPSOLQJ��0DUFK�$SULO
������IRU�IHFDO�FROLIRUP�LQ�)UHVKZDWHU�&UHHN
DQG�(ON�5LYHU�VKRZ�OHYHOV�EHWZHHQ�������
PO�DQG�����������PO�IRU�)UHVKZDWHU�&UHHN
DQG�������PO�DQG�����������PO�IRU�WKH�(ON
5LYHU��KWWS������������������EDFWHULR�KWP��

�������� )ORRGSODLQV�&KDQQHO�0RUSKRORJ\

)ORRGSODLQV�LQ�WKH�3URMHFW�$UHD�DUH�ORFDWHG
LQ�WKH�ORZHUPRVW�UHDFKHV�RI�WKH�PDMRU
ULYHUV���7KHVH�LQFOXGH�IORRGSODLQV�RQ�WKH
IROORZLQJ�ULYHUV���(HO�5LYHU��ZKLFK�LV�WKH
ODUJHVW���9DQ�'X]HQ�5LYHU��IRU�PRVW�RI�LWV
OHQJWK�LQ�3$/&2�ODQGV�DQG�GRZQVWUHDP�WR
LWV�FRQIOXHQFH�ZLWK�WKH�(HO���<DJHU�&UHHN
QHDU�&DUORWWD��0DWWROH�5LYHU��%HDU�5LYHU�
6DOPRQ�&UHHN��(ON�5LYHU��)UHVKZDWHU
&UHHN��/DUDEHH�&UHHN��DQG�-DFRE\�&UHHN�
0DQ\�RI�WKHVH�ULYHUV�KDYH�H[SHULHQFHG
DJJUDGDWLRQ�GXULQJ�WKH�ODVW����\HDUV
�.HOVH\����������0XFK�RI�WKH�DJJUDGDWLRQ
RFFXUUHG�GXULQJ�WKH������IORRG���$OWKRXJK
VRPH�UHFRYHU\�KDV�WDNHQ�SODFH��FRQWLQXHG
KLJK�VHGLPHQW�RXWSXW�DQG�WKH�PDJQLWXGH�RI
WKH�LQLWLDO�DJJUDGDWLRQ�KDV�OHIW�PRVW�RI
WKHVH�IORRGSODLQV�LQ�DQ�XQVWDEOH�VWDWH
�.HOVH\����������$JJUDGDWLRQ�FDQ�EURDGHQ
WKH�IORRGSODLQ�DQG�UHGXFH�FKDQQHO�FDSDFLW\�
ZKLFK�VSUHDGV�ZDWHU�RXW�DFURVV�WKH�ODQG
GXULQJ�IORRGV���9HU\�ZLGH�FKDQQHO�PLJUDWLRQ
]RQHV�DUH�W\SLFDO�RI�PRVW�RI�WKHVH�VWUHDPV�
7RSRJUDSKLF�DQG�JHRORJLF�PDSV�LQGLFDWH
WKDW�PRVW�RI�WKH�H[WHQVLYH�IORRGSODLQV�DUH
ORFDWHG�GRZQVWUHDP�IURP�3$/&2�ODQGV��,Q
DGGLWLRQ��WKH�(HO�5LYHU��DQG�LWV�IORRGSODLQ�
PD\�EH�PLJUDWLQJ�QRUWKZDUG�GXH�WR�WHFWRQLF
XSOLIW�RI�WKH�DUHD��15&6��������

������ :DWHUVKHG�,PSDFW�0HFKDQLVPV

7KLV�VHFWLRQ�GLVFXVVHV�WKH�PHFKDQLVPV�E\
ZKLFK�WLPEHU�KDUYHVW�DQG�DVVRFLDWHG
DFWLYLWLHV�FDQ�DIIHFW�VWUHDPIORZ��ZDWHU
TXDOLW\��DQG�FKDQQHO�PRUSKRORJ\���6HFWLRQ
��������GLVFXVVHV�ZDWHU�TXDQWLW\�LPSDFW
PHFKDQLVPV�WKDW�DIIHFW�SHDN�IORZV�DQG�ORZ



C:\PALCO_PDF\12121-4.doc 3.4-20

IORZV���6HFWLRQ���������GLVFXVVHV�LPSDFW
PHFKDQLVPV�UHODWHG�WR�WKH�ZDWHU�TXDOLW\
SDUDPHWHUV�RI�WHPSHUDWXUH��VXVSHQGHG
VHGLPHQW��WXUELGLW\��QLWUDWHV��DQG�SHVWLFLGHV
DQG�KHUELFLGHV���6HFWLRQ���������GLVFXVVHV
LPSDFW�PHFKDQLVPV�UHODWHG�WR�FKDQQHO
PRUSKRORJ\�DQG�UHODWHG�IDFWRUV�VXFK�DV
ODUJH�ZRRG\�GHEULV��/:'��DQG�JUDYHO
PLQLQJ�

7LPEHU�KDUYHVW�PD\�DIIHFW�ZDWHUVKHG
FKDUDFWHULVWLFV�LQ�VHYHUDO�ZD\V���:DWHU
TXDQWLW\�PD\�EH�DIIHFWHG�E\�DOWHUDWLRQV�LQ
SHDN�IORZV�GXULQJ�VWRUP�HYHQWV�DQG
SRVVLEO\�GXULQJ�ORZ�IORZV�LQ�WKH�VXPPHU�
WKHVH�HIIHFWV�PD\�LQ�WXUQ�DIIHFW�FKDQQHO
PRUSKRORJ\���)RU�D�UHYLHZ�RI�K\GURORJLFDO
HIIHFWV�RI�WLPEHU�KDUYHVW�DFWLYLWLHV�VHH
%HVFKWD�HW�DO����������6SHQFH�HW�DO���������
0HHKDQ���������DQG�=LHPHU��������

�������� :DWHU�4XDQWLW\�,PSDFW
0HFKDQLVPV

Peak Flows
7LPEHU�KDUYHVW�DQG�URDG�EXLOGLQJ�FDQ
LQFUHDVH�SHDN�IORZV��IORRG�OHYHOV��RI�VWUHDPV
LQ�VHYHUDO�ZD\V���DOWHUDWLRQ�RI�VQRZPHOW
SDWWHUQV��LQWHUFHSWLRQ�RI�VXEVXUIDFH�IORZV
E\�WKH�URDG�QHWZRUN��DQG�DOWHUDWLRQ�RI
HYDSRWUDQVSLUDWLRQ�SDWWHUQV���7KH�SURFHVVHV
DUH�GHVFULEHG�EHORZ�

7LPEHU�KDUYHVW�FDQ�LQIOXHQFH�VWUHDP�IORZ
E\�LQFUHDVHV�LQ�WKH�DPRXQW�RI�VQRZPHOW
�%HVFKWD�HW�DO�����������/RVV�RI�YHJHWDWLRQ
GHFUHDVHV�WKH�VQRZ�LQWHUFHSWLRQ�DQG
HYDSRWUDQVSLUDWLRQ�SURSHUWLHV�RI�WKH�IRUHVW�
WKHUHE\�LQFUHDVLQJ�VQRZ�DFFXPXODWLRQ�LQ
ORJJHG�DUHDV��%RVFK�DQG�+HZOHWW��������
0HOWLQJ�RI�VQRZ�DFFXPXODWHG�LQ�ORJJHG
DUHDV�GXULQJ�UDLQVWRUPV�LV�RIWHQ�UHIHUUHG�WR
DV�D�§UDLQ�RQ�VQRZ¨��HYHQW���7KH�UHVXOWLQJ
LQFUHDVH�LQ�ZDWHU�\LHOGV�FDQ�EH�H[SUHVVHG�LQ
HLWKHU�LQFUHDVHG�VXPPHU�EDVH�IORZV�RU
LQFUHDVHG��ZLQWHU��SHDN�IORZV
�+HWKHULQJWRQ��������%RVFK�DQG�+HZOHWW�
������+DUU�HW�DO�����������+RZ�D�ZDWHUVKHG
UHVSRQGV�WR�UDLQ�RQ�VQRZ�HYHQWV�GHSHQGV�RQ
KRZ�PXFK�RI�WKH�ZDWHUVKHG�LV�KDUYHVWHG

DQG�KRZ�PXFK�RI�WKH�ZDWHUVKHG�IDOOV�ZLWKLQ
WKH�HOHYDWLRQV�DW�ZKLFK�UDLQ�RQ�VQRZ�HYHQWV
DUH�PRVW�IUHTXHQW��WKH�§UDLQ�RQ�VQRZ
]RQH¨����7KH�UDLQ�RQ�VQRZ�]RQH�YDULHV
DFFRUGLQJ�WR�JHRJUDSKLF�ORFDWLRQ���7KH
WLPLQJ�DQG�DPRXQW�RI�KDUYHVW�DUH
LPSRUWDQW�EHFDXVH�PRUH�DFFXPXODWLRQ�RI
VQRZ�LV�SRVVLEOH�LQ�DUHDV�ZLWK�PRUH�RSHQ
FDQRS\��LQFUHDVLQJ�WKH�VXVFHSWLELOLW\�RI�D
ZDWHUVKHG�WR�UDLQ�RQ�VQRZ�IORRGV��&RIILQ
DQG�+DUU��������5RWKDFKHU��������

1RUWK�RI�WKH�3URMHFW�$UHD��GXULQJ�WKH
ODUJHVW�IORRGV�UHFRUGHG�RQ�5HGZRRG�&UHHN�
UDLQ�RQ�VQRZ�LQIOXHQFHV�SOD\HG�D�UROH
�+DUGHQ����������+DUGHQ��������FRPSDUHG
WKH������IORRG��SUH�ORJJLQJ��WR�WKH�����
IORRG��DIWHU�KHDY\�ORJJLQJ��DQG�IRXQG�WKDW
WKH�TXDQWLW\�RI�UDLQIDOO�ZDV�VLPLODU�DQG
HDFK�ZDV�D�UDLQ�RQ�VQRZ�HYHQW��EXW�WKDW�WKH
DPRXQW�RI�UXQRII�ZDV�PXFK�JUHDWHU�LQ�WKH
�����HYHQW���$GGLWLRQDOO\��WKH������IORRGV
RQ�WKH�(HO�DQG�9DQ�'X]HQ�DUH�WKRXJKW�WR
KDYH�EHHQ�UDLQ�RQ�VQRZ�HYHQWV��.HOVH\�HW
DO���������

$�URXJK�HVWLPDWH�RI�WKH�§K\GURORJLFDOO\
LPPDWXUH¨�DUHDV�RI�3$/&2�ODQGV�ZDV�PDGH
E\�FDOFXODWLQJ�WKH�DUHD�RFFXSLHG�E\�§RSHQ¨
DQG�§\RXQJ¨�IRUHVW���+\GURORJLFDOO\
LPPDWXUH�IRUHVWV�DUH�WKRVH�ZKHUH�WKH
FDQRS\�FORVXUH�LV�OHVV�WKDQ�VHYHQ�SHUFHQW�RU
ZKHUH�JUHDWHU�WKDQ����SHUFHQW�KDUGZRRGV
RU�VKUXEV�DUH�SUHVHQW��:'15����������7KH
DUHDV�RI�§\RXQJ¨�DQG�§RSHQ¨�IRUHVWV��DV
GHILQHG�LQ�WKH�6<3��ZHUH�DVVXPHG�WR�EH
HTXLYDOHQW�WR�K\GURORJLFDOO\�LPPDWXUH
IRUHVWV���5DLQ�RQ�VQRZ�IORRGLQJ�KDV�QRW�EHHQ
H[WHQVLYHO\�VWXGLHG�LQ�FRDVWDO�&DOLIRUQLD�
WKH�HYDOXDWHG�OLPLWV�RI�WKH�UDLQ�RQ�VQRZ
]RQH�KDG�WR�EH�HVWLPDWHG�EDVHG�RQ�VWXGLHV
LQ�:DVKLQJWRQ�6WDWH���7KH�ORZHU�OLPLW�RI�WKH
UDLQ�RQ�VQRZ�]RQH�ZDV�DVVXPHG�WR�EH�D
FRQVHUYDWLYH�������IHHW�LQ�WKH�3URMHFW�$UHD�
ZKLFK�LV�VOLJKWO\�KLJKHU�WKDQ�WKH�������IRRW
OLPLW�DVVXPHG�LQ�:DVKLQJWRQ�6WDWH
�:'15����������7KLV�LV�D�PLQLPXP
HOHYDWLRQ�IRU�UDLQ�RQ�VQRZ��WKH�DFWXDO�UDLQ�
RQ�VQRZ�HOHYDWLRQ�LV�SUREDEO\�KLJKHU���7KH



C:\PALCO_PDF\12121-4.doc 3.4-21

XSSHU�OLPLW�RI�WKH�UDLQ�RQ�VQRZ�]RQH�LV
DVVXPHG�WR�EH�DERYH�WKH�KLJKHVW�SRLQW�LQ
WKH�3URMHFW�$UHD��������IHHW����2QO\�DERXW
������DFUHV�RI�K\GURORJLFDOO\�LPPDWXUH
DUHDV�DERYH�������IHHW�LV�SUHVHQW��DQG�WKHVH
DUHDV�DUH�GLVWULEXWHG�DPRQJ�WKH�YDULRXV
ZDWHUVKHGV���*LYHQ�WKLV�UHODWLYHO\�VPDOO
DUHD��LW�LV�XQOLNHO\�WKDW�3$/&2�ODQGV�DUH
DIIHFWHG�E\�LQFUHDVHG�SHDN�IORZV�GXH�WR
K\GURORJLFDOO\�LPPDWXUH�IRUHVWV���7KH�WRWDO
RI�DOO�DUHDV�DERYH�������IHHW�LV
DSSUR[LPDWHO\��������DFUHV��ZKLFK�LQGLFDWHV
WKDW�HYHQ�XQGHU�WKH�H[WUHPH�FDVH�RI�DOO
WKHVH�ODQGV�EHLQJ�KDUYHVWHG�DW�RQFH��WKH
ULVN�RI�LQFUHDVHG�SHDN�IORZV�ZRXOG�EH
PLQLPDO�

,QFUHDVHV�LQ�SHDN�IORZ�FDQ�DOVR�RFFXU�DV�D
UHVXOW�RI�URDG�EXLOGLQJ��WKRXJK�WKHVH�HIIHFWV
DUH�XVXDOO\�RQO\�HYLGHQW�LQ�VPDOOHU�EDVLQV
�=LHPHU�DQG�/LVOH����������5RDGV�LQWHUFHSW
JURXQGZDWHU�LQ�URDG�FXWV��VXUIDFH�IORZ�IURP
VPDOO�GUDLQDJHV��DQG�GLUHFW�UDLQIDOO��%HVW�HW
DO���������0HJDKDQ����������5RDGV�FDQ
JDWKHU�DQG�WUDQVPLW�UDLQIDOO�IDVWHU�WKDQ�WKH
QDWXUDO�ODQGVFDSH��DOWHULQJ�EDVLQ�K\GURORJ\
�+DUU�HW�DO���������+DUU�HW�DO���������-RQHV
DQG�*UDQW����������5RDGV�FDQ�DFW�DV�DQ
H[WHQVLRQ�RI�WKH�GUDLQDJH�QHWZRUN���,Q�D
VWXG\�LQ�ZHVWHUQ�2UHJRQ��URDGV�FDXVHG�WKH
VWUHDP�GHQVLW\�WR�LQFUHDVH����SHUFHQW�RYHU
WKH�SUHURDG�FRQGLWLRQV��:HPSOH��������
5HVXOWV�RI�VWXGLHV�DUH�PL[HG��KRZHYHU���,Q
VRPH�FDVHV��WKH�HIIHFW�RI�URDG�EXLOGLQJ
FDQQRW�EH�GLIIHUHQWLDWHG�IURP�WKH�HIIHFWV�RI
WLPEHU�KDUYHVW��VLQFH�WKH\�RIWHQ�RFFXU
VLPXOWDQHRXVO\�RU�LQ�TXLFN�VXFFHVVLRQ���,Q
RWKHU�FDVHV��ZKHUH�WLPEHU�KDUYHVW�ZDV
HIIHFWLYHO\�IDFWRUHG�RXW��WKHUH�ZDV�QR
VLJQLILFDQW�HIIHFW��:ULJKW�HW�DO��������
=LHPHU����������5RDG�ORFDWLRQ�ZLWKLQ�WKH
ZDWHUVKHG�VWXGLHG�PD\�EH�D�IDFWRU��LI�URDGV
DUH�FORVHU�WR�WKH�PDLQVWHP��WKHLU
FRQWULEXWLRQ�WR�KDVWHQLQJ�VXEVXUIDFH�IORZ
FRQFHQWUDWLRQ�ZRXOG�EH�VPDOO���2Q�WKH�RWKHU
KDQG��-RQHV�DQG�*UDQW��������VKRZHG�D
VLJQLILFDQW�LQFUHDVH�LQ�SHDN�IORZV�DIWHU�URDG
EXLOGLQJ���+DUU�HW�DO���������DOVR�VKRZHG�DQ
LQFUHDVH�LQ�SHDN�IORZV�UHODWHG�WR�URDGV�

3HDN�IORZV�FDQ�DOVR�EH�DIIHFWHG�E\�WLPEHU
KDUYHVW�DORQH�WKURXJK�FKDQJHV�LQ
HYDSRWUDQVSLUDWLRQ���&OHDUFXWWLQJ�
VKHOWHUZRRG�FXWWLQJ��DQG�WKLQQLQJ
HOLPLQDWHV�RU�UHGXFHV�D�VLJQLILFDQW�DPRXQW
RI�VXUIDFH�DUHD�SURYLGHG�E\�QHHGOHV�DQG
VWHPV�WKDW�ZRXOG�RWKHUZLVH�LQWHUFHSW
SUHFLSLWDWLRQ�DQG�DOORZ�LW�WR�EH�HYDSRUDWHG
ZKHQ�VXIILFLHQW�HQHUJ\�LV�DYDLODEOH
�&KDPEHUOLQ�����������,Q�DGGLWLRQ��IHZHU�WUHH
URRWV�UHGXFH�WKH�DPRXQW�RI�ZDWHU�WKDW
ZRXOG�RWKHUZLVH�EH�H[WUDFWHG�IURP�WKH�VRLO
DQG�KHQFH�EH�XQDYDLODEOH�IRU�VWUHDPIORZ�
6RLO�ZDWHU�FRQWHQW�DQG�UXQRII�FDQ�WKXV�EH
KLJKHU�LQ�ORJJHG�WKDQ�LQ�XQORJJHG�DUHDV�
:DWHU�\LHOG�KDV�EHHQ�VKRZQ�WR�LQFUHDVH�LQ
KDUYHVWHG�DUHDV�LQ�WKH�3DFLILF�1RUWKZHVW
�+DUU�HW�DO�����������7KH�HIIHFW�RQ�SHDN
IORZV��ZKHQ�GDPDJH�WR�VWUHDP�KDELWDW�FDQ
RFFXU��LV�OHVV�FOHDU���0DKDFHN�.LQJ�DQG
6KHOWRQ��������VKRZHG�WKDW�SHDN�IORZV�IURP
PRGHUDWH�VL]HG�VWRUPV�DUH�VRPHZKDW
DXJPHQWHG�IURP�LQFUHDVHG�UXQRII�GXH�WR
WUDFWRU�ORJJLQJ�LQ�5HGZRRG�1DWLRQDO�3DUN
�DOWKRXJK�URDG�EXLOGLQJ�PD\�DOVR�KDYH
SOD\HG�D�UROH�LQ�WKHLU�VWXG\����,Q�FRQWUDVW�
=LHPHU�HW�DO���������VKRZHG�WKDW�RQO\�VPDOO
SHDNV�ZHUH�VLJQLILFDQWO\�LQFUHDVHG�RQ
&DVSDU�&UHHN�LQ�0HQGRFLQR�&RXQW\���,Q
WKHLU�VWXG\��WKHUH�ZHUH�QR�REVHUYHG�HIIHFWV
RI�ORJJLQJ�RQ�ODUJH�SHDN�IORZV��ZKLOH�PRGHVW
LQFUHDVHV�LQ�UHODWLYHO\�VPDOO��VWRUPV�DW�WKH
EHJLQQLQJ�RI�WKH�UDLQ\�VHDVRQ�ZHUH
GHPRQVWUDWHG���,QFUHDVHV�LQ�IORZV�IURP
HDUO\�IDOO�VWRUPV��ZKLFK�WHQG�WR�KDYH�OHVV
WRWDO�UDLQIDOO�WKDQ�ZLQWHU�VWRUPV��DUH
W\SLFDOO\�QRW�§FKDQQHO�IRUPLQJ¨�IORZV
�=LHPHU��������WKHUHIRUH��VFRXU�DQG�ODWHUDO
HURVLRQ�IURP�SHDN�IORZV�DUH�XQOLNHO\�WR�EH
VLJQLILFDQWO\�JUHDWHU�DIWHU�WLPEHU�KDUYHVW�
2WKHU�VWXGLHV�KDYH�GRFXPHQWHG�WKH�VDPH
HIIHFW��0RXQW��������

7KH�HIIHFWV�RI�WLPEHU�KDUYHVW�DQG�URDG
EXLOGLQJ�RQ�SHDN�IORZV�WHQG�WR�EH�PRUH
QRWLFHDEOH�LQ�VPDOO�EDVLQV�WKDQ�LQ�ODUJH
EDVLQV��EHFDXVH�D�ODUJH�SHUFHQWDJH�RI�D
VPDOO�EDVLQ�PD\�EH�DIIHFWHG�DW�RQH�WLPH���,Q
DGGLWLRQ��ODUJH�EDVLQV�UHVSRQG�GLIIHUHQWO\�WR
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K\GURORJLF�HIIHFWV�WKDQ�VPDOO�EDVLQV�
6WRUPIORZ�UHVSRQVH�LQ�VPDOOHU�ZDWHUVKHGV
LV�GHWHUPLQHG�PRUH�E\�KLOOVORSH�SDUDPHWHUV
�ZKLFK�FDQ�EH�DIIHFWHG�E\�WLPEHU�KDUYHVW�
WKDQ�E\�FKDQQHO�QHWZRUN�SDUDPHWHUV
�5RELQVRQ�HW�DO�����������7KH�UHYHUVH�LV�WUXH
IRU�ODUJHU�ZDWHUVKHGV���7KH�HIIHFW�RI�URDG
EXLOGLQJ�RQ�WKH�H[WHQVLRQ�RI�WKH�GUDLQDJH
QHWZRUN�GHFUHDVHV�DV�ZDWHUVKHG�VL]H
LQFUHDVHV��DQG�LQFUHDVHV�WR�SHDN�IORZV�LQ
VPDOO�ZDWHUVKHGV�EHFRPHV�DOWHUQDWHG�DQG
GHV\QFKURQL]HG�DV�WKH\�PRYH�GRZQVWUHDP
�%HYHQ�DQG�:RRG����������2Q�D�ODUJH
ZDWHUVKHG�VXFK�DV�WKH�(HO�5LYHU�
V\QFKURQLFLW\�RI�SHDN�IORZV�IURP�WULEXWDULHV
GHWHUPLQHV�ZKHWKHU�RU�QRW�D�PHDVXUDEOH
LQFUHDVH�LQ�SHDN�IORZV�RFFXUV�RQ�WKH
PDLQVWHP��=LHPHU�DQG�/LVOH����������$W�WKLV
VFDOH��FKDQQHO�QHWZRUN�K\GURORJ\��ZKLFK�LV
OHVV�LQIOXHQFHG�E\�WLPEHU�KDUYHVW�DFWLYLWLHV�
LV�PRUH�OLNHO\�WR�DIIHFW�WKH�WLPLQJ�RI
LQFUHDVHG�SHDN�IORZV��=LHPHU�DQG�/LVOH�
��������7KHUH�LV�OLPLWHG�HYLGHQFH�WKDW�ODUJH
EDVLQV�PD\�EH�DIIHFWHG�E\�WLPEHU�KDUYHVW�
,Q�EDVLQV�XS�WR�����PL���-RQHV�DQG�*UDQW
�������REVHUYHG�LQFUHDVHG�SHDN�IORZV
DPRQJ�VPDOO�VWRUPV��RQH�\HDU�UHFXUUHQFH
LQWHUYDO��EXW�VSHFXODWHG�WKDW�UXQRII�IURP
ODUJHU�VWRUPV�ZRXOG�EH�DIIHFWHG�DV�ZHOO�
7KLV�ZDV�ODWHU�TXHVWLRQHG�LQ�D�SDSHU�E\
%HVFKWD�HW�DO���������

7KRXJK�WKH�HIIHFWV�DUH�XVXDOO\�PLQRU�
UHFRYHU\�RI�SHDN�IORZV�IURP�K\GURORJLF
FKDQJHV�LQ�D�IRUHVW�WHQGV�WR�EH�JUDGXDO���,Q
ZHVWHUQ�2UHJRQ��*UDQW��������REVHUYHG
OLWWOH�SHDN�IORZ�UHFRYHU\�DIWHU����\HDUV���,Q
DQRWKHU�VWXG\�����SHUFHQW�K\GURORJLF
UHFRYHU\�ZDV�DFKLHYHG�LQ����\HDUV��+DUU�HW
DO���������

Low Flows
,Q�WKH�3URMHFW�$UHD��VXPPHU�LV�WKH�SHULRG�RI
ORZ�IORZV���0RVW�RI�WKH�VWXGLHV�FRQFHUQLQJ
HIIHFWV�RI�WLPEHU�KDUYHVW�RQ�K\GURORJ\�KDYH
EHHQ�FRQGXFWHG�LQ�DUHDV�ZLWK�D�VLPLODU
K\GURORJLF�UHJLPH��EXW�UHVXOWV�KDYH�EHHQ
KLJKO\�YDULDEOH���0RVW�VWXGLHV�KDYH
GHPRQVWUDWHG�WKDW�WLPEHU�KDUYHVW�LQFUHDVHV

VXPPHU�ORZ�IORZV�VRPHZKDW���+HWKHULQJWRQ
�������GRFXPHQWHG�D����SHUFHQW�LQFUHDVH�LQ
VXPPHU�ORZ�IORZV�IURP�D�������KHFWDUH
ZDWHUVKHG�RQ�9DQFRXYHU�,VODQG���+DUU�DQG
.U\JLHU��������QRWHG�DYHUDJH�LQFUHDVHV�RI
���SHUFHQW�LQ�ORZ�IORZV�IROORZLQJ
FOHDUFXWWLQJ�LQ�FRDVWDO�2UHJRQ���6RXWK�RI�WKH
3URMHFW�$UHD��LQ�&DVSDU�&UHHN��.HSSHOHU
DQG�=LHPHU��������GRFXPHQWHG�LQFUHDVHV�LQ
VXPPHU�ORZ�IORZ�WKDW�ODVWHG�ILYH�\HDUV�
0RUH�UHFHQWO\��=LHPHU�HW�DO���������IRXQG
VHYHUDO�LQVWDQFHV�LQ�WKH�VDPH�ZDWHUVKHG
ZKHUH�VXPPHU�ORZ�IORZV�LQFUHDVHG
IROORZLQJ�KDUYHVWLQJ���7KH�SURSRVHG
PHFKDQLVP�IRU�LQFUHDVHG�EDVH�IORZ�LQ�WKH
VXPPHU�KDV�EHHQ�WKH�LQFUHDVH�LQ�DYDLODEOH
JURXQGZDWHU���:DWHU�WKDW�ZRXOG�RWKHUZLVH
EH�WDNHQ�XS�E\�WUHHV�DQG�ORVW�WKURXJK
HYDSRWUDQVSLUDWLRQ�UHPDLQV�LQ�WKH�VRLO�DQG
FRQWULEXWHV�WR�EDVH�IORZ��.HSSHOHU�DQG
=LHPHU����������6XFK�DQ�LQFUHDVH�FRXOG�EH
EHQHILFLDO�WR�DTXDWLF�RUJDQLVPV���,Q�HDFK
VWXG\��IORZV�UHWXUQHG�WR�SUH�ORJJLQJ�OHYHOV
ZLWKLQ�D�IHZ�\HDUV�

6RPH�VWXGLHV�KDYH�GRFXPHQWHG�GHFUHDVHG
VXPPHU�ORZ�IORZV�GXH�WR�WLPEHU�KDUYHVW�
+LFNV�HW�DO���������VKRZHG�D�ORZ�IORZ
GHFUHDVH�WKDW�ZDV�QRW�GHWHFWDEOH�XQWLO�HLJKW
\HDUV�DIWHU�ORJJLQJ���7KH�GHFUHDVH�ZDV
DWWULEXWHG�WR�LQFUHDVH�LQ�JURZWK�RI�UHG�DOGHU
DORQJ�WKH�FOHDUFXW�VWUHDPV���+DUU�������
VKRZHG�WKDW�ORJJLQJ�GHFUHDVHG�VXPPHU
IORZV�LQ�D�FRDVWDO�IRUHVW�ZLWK�VLJQLILFDQW
DPRXQWV�RI�IRJ�GULS�SUHFLSLWDWLRQ�LQ�WKH
VXPPHU���+DUGZRRG�LQYDVLRQ�RI�WKH
ULSDULDQ�]RQH�KDV�EHHQ�D�SHUVLVWHQW�SUREOHP
LQ�GULHU�SDUWV�RI�WKH�DUHD���$GGLWLRQDOO\�
DOWKRXJK�IRJ�GULS�SUHFLSLWDWLRQ�KDV�EHHQ
VKRZQ�WR�EH�D�VLJQLILFDQW�VRXUFH�RI
SUHFLSLWDWLRQ�LQ�UHGZRRG�IRUHVWV��'DZVRQ�
�������PRVW�RI�WKLV�ZDWHU�DSSHDUV�WR�EH�XVHG
E\�VKUXEV�DQG�WUHHV��'DZVRQ����������2QH
UHFHQW�VWXG\�FRQFOXGHG�WKDW�WKH�ORVV�RI�IRJ
LQWHUFHSWLRQ�LV�FRPSHQVDWHG�E\�WKH�ORVV�RI
HYDSRWUDQVSLUDWLRQ��=LHPHU���������PRUH
ZDWHU�LV�VDYHG�E\�GHFUHDVHG
HYDSRWUDQVSLUDWLRQ�WKDQ�LV�ORVW�E\�ODFN�RI
IRJ�LQWHUFHSWLRQ���7KLV�LV�OLNHO\�WR�EH�WKH
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FDVH��DQG�WKH�SRWHQWLDO�HIIHFW�RI�WLPEHU
KDUYHVW�RQ�ORZ�IORZV�ZRXOG�EH�D�VKRUW�OLYHG
LQFUHDVH�LQ�WKH�3URMHFW�$UHD�

�������� :DWHU�4XDOLW\�,PSDFW�0HFKDQLVPV

7KH�IROORZLQJ�VHFWLRQV�EXLOG�XSRQ�WKH
LQIRUPDWLRQ�SUHVHQWHG�LQ�WKH�DIIHFWHG
HQYLURQPHQW�VHFWLRQV��VKRZLQJ�WKH
PHFKDQLVPV�E\�ZKLFK�ZDWHU�TXDOLW\
SDUDPHWHUV�DUH�DIIHFWHG�

Temperature
7HPSHUDWXUH�SOD\V�DQ�LQWHJUDO�UROH�LQ�WKH
ELRORJLFDO�SURGXFWLYLW\�RI�VWUHDPV���$TXDWLF
OLIH�LV�WKH�EHQHILFLDO�XVH�RI�WKH�ZDWHU�WKDW�LV
PRVW�VHQVLWLYH�WR�ZDWHU�WHPSHUDWXUHV�
6DOPRQLGV�DQG�VRPH�DPSKLELDQV�DSSHDU�WR
EH�WKH�PRVW�VHQVLWLYH�WR�ZDWHU
WHPSHUDWXUHV���7KH\��WKXV��DUH�XVHG�DV
LQGLFDWRU�VSHFLHV�UHJDUGLQJ�ZDWHU
WHPSHUDWXUH�DQG�ZDWHU�TXDOLW\���&ROGZDWHU
VSHFLHV�VXFK�DV�VDOPRQLGV�DUH�VXVFHSWLEOH�WR
KDUP�ZKHQ�VWUHDP�WHPSHUDWXUH�LV�JUHDWHU
WKDQ���°)��2UHJRQ�'HSDUWPHQW�RI
(QYLURQPHQWDO�4XDOLW\�>'(4@���������VHH
6HFWLRQ��������-XYHQLOH�VDOPRQ�DQG�WURXW�DUH
VXVFHSWLEOH�ZKHQ�WKH�VWUHDP�WHPSHUDWXUH�LV
DERYH����WR���°)�

6WUHDP�ZDWHU�WHPSHUDWXUH�LV�UHJXODWHG�E\
KHDW�H[FKDQJH�EHWZHHQ�WKH�VWUHDP�ZDWHU
DQG�WKH�DHULDO�DQG�VXEVXUIDFH�FRQGLWLRQV�
+HDW�HQHUJ\�LV�WUDQVIHUUHG�WR�DQG�IURP
VWUHDPV�E\�GLUHFW�VRODU�UDGLDWLRQ��VKRUW
ZDYH���ORQJ�ZDYH�UDGLDWLRQ��FRQYHFWLYH
PL[LQJ�ZLWK�DLU��HYDSRUDWLRQ��FRQGXFWLRQ
ZLWK�WKH�VWUHDP�EHG��DQG�DGYHFWLYH�PL[LQJ
ZLWK�LQIORZ�IURP�JURXQGZDWHU�RU�WULEXWDU\
VWUHDPV��%HVFKWD�HW�DO���������6XOOLYDQ�HW
DO�����������'LUHFW�VRODU�UDGLDWLRQ�LV�W\SLFDOO\
WKH�GRPLQDQW�VRXUFH�RI�HQHUJ\�LQSXW�WR
VWUHDPV���/RQJ�ZDYH�UDGLDWLRQ�ORVV�LV
GHWHUPLQHG�SULPDULO\�E\�WKH�WHPSHUDWXUH
GLIIHUHQWLDO�EHWZHHQ�ZDWHU�DQG�DLU��ZLWK�WKH
JUHDWHU�H[FKDQJH�RFFXUULQJ�ZKHQ�WKH
GLIIHUHQFH�EHWZHHQ�WKH�DLU�DQG�ZDWHU
WHPSHUDWXUHV�LV�JUHDWHVW��6SHQFH�HW�DO��
��������&RQYHFWLYH�DQG�HYDSRUDWLYH�KHDW
WUDQVIHU�DUH�FRQWUROOHG�E\�WHPSHUDWXUH�DQG

YDSRU�SUHVVXUH�JUDGLHQWV�DW�WKH�DLU�ZDWHU
LQWHUIDFH��%HVFKWD�HW�DO�����������&RQGXFWLYH
KHDW�WUDQVIHU�EHWZHHQ�VWUHDP�VXEVWUDWH�DQG
ZDWHU�JHQHUDOO\�UHSUHVHQWV�D�PLQRU
FRPSRQHQW�RI�D�VWUHDP�KHDW�EXGJHW��6SHQFH
HW�DO���������

7KH�UROH�RI�DGYHFWLRQ�GHSHQGV�XSRQ�WKH
YROXPH�RI�JURXQGZDWHU�RU�WULEXWDU\�LQSXWV
UHODWLYH�WR�WKH�WRWDO�VWUHDP�GLVFKDUJH���$V
JURXQGZDWHU�IORZV�WRZDUG�VWUHDP�EHGV�
ZDWHU�WHPSHUDWXUHV�HTXLOLEUDWH�ZLWK�WKRVH
LQ�WKH�VXEVXUIDFH�VRLO�OD\HUV��%HVFKWD�HW�DO��
��������$V�D�UHVXOW��WKH�WHPSHUDWXUH�RI
ZDWHU�WKDW�HQWHUV�VWUHDPV�IURP
JURXQGZDWHU�IORZ�GHSHQGV�XSRQ�WKH
DPELHQW�FRQGLWLRQV�LQ�WKH�VRLO�HQYLURQPHQW�
6HDVRQDO�IOXFWXDWLRQV�DUH�JUHDWHVW�DW�WKH
VRLO�VXUIDFH�DQG�GHFUHDVH�ZLWK�GHSWK�WR�WKH
§QHXWUDO�]RQH�¨�JHQHUDOO\�DERXW����WR���
PHWHUV�EHORZ�WKH�VXUIDFH�ZKHUH
WHPSHUDWXUHV�UHPDLQ�FRQVWDQW�WKURXJKRXW
WKH�\HDU��0HLVQHU����������,Q�ZDUPHU
HQYLURQPHQWV��JURXQGZDWHU�VHHSV�LQ
VWUHDPV�PD\�DFWXDOO\�UHGXFH�VWUHDPZDWHU
WHPSHUDWXUHV�LQ�ORFDOL]HG�DUHDV�

$OO�RI�WKH�DERYH�SURFHVVHV�LQWHUDFW�WR
SURGXFH�WKH�WHPSHUDWXUH�UHJLPHV�REVHUYHG
LQ�VWUHDPV�DQG�ULYHUV���,Q�VPDOO��WR
LQWHUPHGLDWH�VL]H�VWUHDPV�RI�IRUHVWHG
UHJLRQV��LQFRPLQJ�VRODU�UDGLDWLRQ�UHSUHVHQWV
WKH�GRPLQDQW�IRUP�RI�HQHUJ\�LQSXW�WR
VWUHDPV�GXULQJ�WKH�VXPPHU��ZLWK
FRQYHFWLRQ��FRQGXFWLRQ��HYDSRUDWLRQ��DQG
DGYHFWLRQ�SOD\LQJ�UHODWLYHO\�PLQRU�UROHV
�%URZQ��������%HVFKWD�HW�DO���������6XOOLYDQ
HW�DO�����������*URXQGZDWHU�GLVFKDUJH�WR
VWUHDPV�PD\�EH�LPSRUWDQW�WR�VPDOO�VWUHDPV
ZKHUH�JURXQGZDWHU�GLVFKDUJH�SURYLGHV�D
ODUJH�SHUFHQWDJH�RI�WKH�RYHUDOO�GLVFKDUJH�
SDUWLFXODUO\�LQ�WKH�VXPPHU�PRQWKV�GXULQJ
ORZ�IORZV���'RZQVWUHDP�ZKHUH�WKH�VWUHDP
LV�ODUJHU��WKH�HIIHFWV�RI�ULSDULDQ�VKDGLQJ�DQG
DGYHFWLYH�PL[LQJ�GLPLQLVK�DQG�HYDSRUDWLYH
KHDW�ORVV�SURFHVVHV�LQFUHDVH���0LFURFOLPDWH
LV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ�����

$�PDMRU�ZDWHU�WHPSHUDWXUH�FRQFHUQ�LQ
PDQDJHG�IRUHVW�HFRV\VWHPV�LV�VXPPHU
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VWUHDP�WHPSHUDWXUH�LQFUHDVHV�DVVRFLDWHG
ZLWK�WLPEHU�KDUYHVWLQJ�QHDU�VWUHDPV���7KH
SULQFLSDO�VRXUFH�RI�HQHUJ\�WKDW�KHDWV�VPDOO
VWUHDPV�LV�LQFRPLQJ�VRODU�UDGLDWLRQ�WKDW
VWULNHV�WKH�ZDWHU�VXUIDFH�DQG�EHFRPHV
VWRUHG�LQ�WKH�ZDWHU���7KH�PRUH�FDQRS\
UHPRYHG��WKH�JUHDWHU�WKH�H[SRVXUH�WR�VRODU
UDGLDWLRQ��ZKLFK�WKHQ�LQFUHDVHV�VWUHDP
WHPSHUDWXUH�

%RWK�VWUHDP�ZLGWK�DQG�DLU�WHPSHUDWXUH�DUH
DGGLWLRQDO�IDFWRUV�WKDW�LQIOXHQFH�VWUHDP
WHPSHUDWXUH��6XOOLYDQ�HW�DO�����������6WUHDP
ZLGWK�LV�DOVR�D�FRQWULEXWLQJ�IDFWRU�WR�VWUHDP
WHPSHUDWXUH�EHFDXVH�LW�DIIHFWV�SRWHQWLDO
VKDGLQJ�IURP�VWUHDPVLGH�YHJHWDWLRQ�
1DUURZ�VWUHDPV�FDQ�HDVLO\�EH�VKDGHG�E\
UHODWLYHO\�VKRUW�YHJHWDWLRQ��ZKLOH�ZLGHU
VWUHDPV�ZLOO�UHPDLQ�PRUH�RSHQ��HYHQ�XQGHU
PDWXUH�IRUHVW�YHJHWDWLRQ�

6WUHDP�ZHWWHG�ZLGWKV�DQG�EDQNIXOO�ZLGWKV
LQFUHDVH�ZLWK�GLVWDQFH�IURP�WKH�ZDWHUVKHG
GLYLGH���$V�WKH�ZHWWHG�FKDQQHO�ZLGWK
LQFUHDVHV��WKH�DPRXQW�RI�KHPLVSKHULFDO
YLHZ�DERYH�WKH�FKDQQHO�WKDW�LV�RSHQ�WR�WKH
VN\��YLHZ�IDFWRU��LQFUHDVHV���$V�ULYHU
FKDQQHOV�EHFRPH�ZLGHU��WKH�LQIOXHQFH�RI
ULSDULDQ�VKDGLQJ�RQ�ZDWHU�WHPSHUDWXUH
EHFRPHV�QHJOLJLEOH��6XOOLYDQ�HW�DO���������
7KHUHIRUH��LQ�WKH�3$/&2�ODQGV��ZKHUH
FKDQQHO�ZLGWK�EHFRPHV�JUHDWHU��VXFK�DV�IRU
SDUWV�RI�WKH�(HO�5LYHU��9DQ�'X]HQ�5LYHU�
DQG�ORZHU�<DJHU�&UHHN��WKH�HIIHFWLYHQHVV�RI
EXIIHUV�EHFRPHV�QHJOLJLEOH�LQ�WHUPV�RI
VWUHDP�WHPSHUDWXUH�

,Q�ZHVWHUQ�2UHJRQ��%HVFKWD�HW�DO��������
FRQFOXGHG�WKDW�D�����IRRW�EXIIHU�ZLGWK�LQ
VHFRQG�JURZWK�FDQ�SURYLGH�WKH�VDPH�OHYHO�RI
VKDGLQJ�DV�DQ�ROG�JURZWK�V\VWHP���7KH
UHODWLYH�GHJUHH�RI�VKDGLQJ�SURYLGHG�E\�D
EXIIHU�VWULS�GHSHQGV�RQ�VSHFLHV�FRPSRVLWLRQ�
DJH�RI�VWDQG��DQG�GHQVLW\�RI�YHJHWDWLRQ�
$OWKRXJK�EXIIHU�VWULS�ZLGWK�LV�LPSRUWDQW��E\
LWVHOI�LW�LV�QRW�D�JRRG�SUHGLFWRU�RI�VKDGH
SURWHFWLRQ���'LIIHUHQW�ULSDULDQ�IRUHVW�VWDQGV
ZLOO�WDNH�GLIIHUHQW�DPRXQWV�RI�WLPH�WR�UHDFK
DQ�HTXLYDOHQW�DQJXODU�FDQRS\�GHQVLW\
�$&'��DV�DQ�ROG�JURZWK�V\VWHP���$&'�LV�WKH

SURMHFWLRQ�RI�WKH�FDQRS\�PHDVXUHG�DW�DQ
DQJOH�DERYH�WKH�KRUL]RQ�DW�ZKLFK�GLUHFW�
EHDP�VRODU�UDGLDWLRQ�SDVVHV�WKURXJK�WKH
FDQRS\���7KH�DQJOH�LV�GHWHUPLQHG�E\�WKH
SRVLWLRQ�RI�WKH�VXQ�DERYH�WKH�KRUL]RQ�GXULQJ
WKH�WLPH�RI�GD\�ZKHQ�VRODU�KHDWLQJ�RI�WKH
VWUHDP�LV�KLJKHVW���<RXQJ�ULSDULDQ�UHGZRRG
DQG�'RXJODV�ILU�IRUHVWV�ZLOO�UHDFK�DQ�$&'
HTXLYDOHQW�WR�ROG�JURZWK�ZLWKLQ����WR���
\HDUV�DIWHU�FOHDUFXWWLQJ�GHSHQGLQJ�RQ�VWDQG
FRPSRVLWLRQ�DQG�RWKHU�HQYLURQPHQWDO
FRQGLWLRQV��%HVFKWD�HW�DO���������%HVFKWD�
������

7KH�EXIIHU�ZLGWKV�RU�ULSDULDQ�PDQDJHPHQW
]RQHV��50=V��DV�GHILQHG�LQ�WKH�DOWHUQDWLYHV
RI�WKLV�(,6�(,5�ZRXOG�EH�IXQGDPHQWDO�LQ
PDLQWDLQLQJ�RU�LPSURYLQJ�VWUHDP
WHPSHUDWXUHV���6HYHUDO�+8V�FRQWDLQ�&ODVV�,
VWUHDPV�IORZLQJ�WKURXJK�RSHQ�DUHDV�DQG
\RXQJ�IRUHVW�WKDW�SURYLGH�OLWWOH�FDQRS\�RU
VKDGH�WR�WKH�VWUHDP��2SHQ�DUHDV�LQFOXGH
§RSHQ�QDWXUDO¨��§JUDVVODQGV¨�DQG�§IRUHVW
RSHQLQJV¨�DV�GHILQHG�LQ�6HFWLRQ�����DQG
SUHVHQWHG�LQ�)LJXUH���������6WUHDPV�WKDW
IORZ�WKURXJK�WKH�§IRUHVW�RSHQLQJV¨�DQG
§\RXQJ�IRUHVW¨�YHJHWDWLRQ�GHVLJQDWLRQV�DUH
OLNHO\�WR�KDYH�GLIIHUHQW�YHJHWDWLRQ�W\SHV
VXFK�DV�PLG�VHUDO�YHJHWDWLRQ�WKDW�UHPDLQHG
DV�SDUW�RI�WKH�KDUYHVW�SUHVFULSWLRQV�LQ�&ODVV
��DQG�&ODVV�,,�:/3=V�SHU�FXUUHQW�)35V�
EXW�ZHUH�QRW�ZLWKLQ�WKH�UHVROXWLRQ�RI�WKH
*,6�GDWD�OD\HU���+RZHYHU��WKH�JUHDWHVW
SHUFHQWDJH�RI�VWUHDPV�WKDW�IORZ�WKURXJK
RSHQ�DUHDV�WHQG�WR�IORZ�WKURXJK�§RSHQ
QDWXUDO¨�DUHDV��)LJXUH������D�DQG������E��

+8V�ZLWK�&ODVV�,�VWUHDPV�IORZLQJ�WKURXJK
RSHQ�DUHDV�RQ�3$/&2�ODQGV�LQFOXGH�%HDU
5LYHU�����SHUFHQW�RSHQ�DUHD���/DUDEHH
&UHHN�����SHUFHQW�RSHQ�DUHD���/RZHU�<DJHU
����SHUFHQW�RSHQ�DUHD���1RUWK�<DJHU
����SHUFHQW�RSHQ�DUHD���6HTXRLD�����SHUFHQW
RSHQ�DUHD���8SSHU�1RUWK�)RUN�0DWWROH
����SHUFHQW�RSHQ�DUHD���1RUWK�)RUN�0DWWROH
5LYHU�����SHUFHQW�RSHQ�DUHD��DQG�WKH�9DQ
'X]HQ�:$$�����SHUFHQW�RSHQ�DUHD���)LJXUH
���������+8V�ZLWK�&ODVV�,�VWUHDPV�IORZLQJ
WKURXJK�DUHDV�RI�RYHU����SHUFHQW�\RXQJ
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IRUHVW�LQFOXGH�/DZUHQFH�&UHHN�����SHUFHQW�
DQG�0LGGOH�<DJHU�����SHUFHQW����:DUP
VWUHDP�WHPSHUDWXUHV�DVVRFLDWHG�ZLWK�WKHVH
ZDWHUVKHGV�PD\�LPSURYH��L�H���WHPSHUDWXUH
GHFOLQHV��ZLWK�RSHQ�DUHD�ULSDULDQ
UHJHQHUDWLRQ�RYHU�WLPH�

&ODVV�,,�VWUHDPV�IORZLQJ�WKURXJK�RSHQ
DUHDV�JUHDWHU�WKDQ����SHUFHQW�LQFOXGH��%HDU
5LYHU�����SHUFHQW���1RUWK�)RUN�0DWWROH
5LYHU�����SHUFHQW���DQG�WKH�8SSHU�1RUWK
)RUN�0DWWROH�����SHUFHQW����&ODVV�,,�VWUHDPV
WKDW�IORZ�WKURXJK�DUHDV�RI�RYHU����SHUFHQW
\RXQJ�IRUHVW�LQFOXGH�*LDQWV�$YHQXH
����SHUFHQW���/DZUHQFH�&UHHN�����SHUFHQW��
6HTXRLD�����SHUFHQW���/RZHU�<DJHU
����SHUFHQW���1RUWK�<DJHU�����SHUFHQW��DQG
0LGGOH�<DJHU�����SHUFHQW���)LJXUH��������
:LWK�DGHTXDWH�EXIIHU�SURWHFWLRQ��WKH�VWUHDP
WHPSHUDWXUHV�VKRXOG�LPSURYH�RYHU�WLPH
DORQJ�VWUHDPV�LQ�WKHVH�+8V�DV�WKH�\RXQJ
IRUHVWV�UHJHQHUDWH�

50=V�DORQJ�&ODVV�,�DQG�,,�VWUHDPV�ZRXOG
KDYH�WKH�PRVW�VLJQLILFDQW�LPSDFW�RQ
WHPSHUDWXUH��DV�WKH�ULSDULDQ�YHJHWDWLRQ�ZLOO
SURYLGH�WKH�VKDGH�QHFHVVDU\�WR�PDLQWDLQ
VWUHDP�WHPSHUDWXUHV�IRU�EHQHILFLDO�XVHV�
&ODVV�,,,�VWUHDP�EXIIHUV�ZRXOG�KDYH�OLWWOH�WR
QR�GLUHFW�HIIHFW�RQ�ZDWHU�WHPSHUDWXUHV��DV
WKHVH�LQWHUPLWWHQW�VWUHDPV�WHQG�WR�EH�GU\
GXULQJ�WKH�FULWLFDO�VXPPHU�PRQWKV�ZKHQ
KLJK�ZDWHU�WHPSHUDWXUHV�DUH�D�FRQFHUQ�

Suspended Sediment
$Q�LQFUHDVH�LQ�VXVSHQGHG�VHGLPHQW�KDV
QXPHURXV�HIIHFWV�RQ�WKH�DTXDWLF�V\VWHP�
3K\VLFDOO\��ILQH�VHGLPHQW�FDQ�LPSDLU
PXQLFLSDO�DQG�DJULFXOWXUDO�XVH�RI�ZDWHU�
DIIHFW�EHG�PDWHULDO�VL]H��DQG�DOWHU�WKH
TXDQWLW\�DQG�TXDOLW\�RI�KDELWDW�IRU�ILVK�DQG
EHQWKLF�LQYHUWHEUDWHV���)LQH�VXVSHQGHG
VHGLPHQWV�FDQ�DOVR�DIIHFW�WKH�FKHPLVWU\�RI
WKH�ZDWHU�DV�FKHPLFDO�QXWULHQWV�DQG�RWKHU
FKHPLFDOV�DUH�DGVRUEHG�RQWR�ILQH�SDUWLFOHV�

7LPEHU�KDUYHVW�DFWLYLWLHV�VXFK�DV�URDG
EXLOGLQJ�DQG�WLPEHU�\DUGLQJ�PD\�LQFUHDVH
VHGLPHQW�LQSXW�LQWR�VWUHDPV���$OWKRXJK
HURVLRQ�UDWHV�LQ�WKH�&RDVW�5DQJHV�DUH�KLJK�

PDQDJHPHQW�UHODWHG�DFWLYLWLHV��H�J��
FKDQJHV�LQ�ODQG�XVH�SDWWHUQV��KDYH
DFFHOHUDWHG�WKH�QDWXUDOO\�KLJK�UDWHV�LQ
PDQ\�DUHDV��$QGHUVRQ����������7KH�NH\
IDFWRUV�FRQWUROOLQJ�VHGLPHQW�LQFUHDVHV�DUH�
����WKH�LQWHQVLW\�RI�WKH�GLVWXUEDQFH������WKH
DUHDO�H[WHQW�RI�WKH�GLVWXUEDQFH������WKH
SUR[LPLW\�RI�GLVWXUEDQFH�WR�WKH�FKDQQHO
V\VWHP������VWRUP�HYHQWV�H[SHULHQFHG�ZKHQ
WKH�VLWH�LV�PRVW�VHQVLWLYH�WR�HURVLRQ�DQG
PDVV�PRYHPHQWV��DQG�����EHVW�PDQDJHPHQW
SUDFWLFHV��%03V��XVHG�WR�FRQWURO�VHGLPHQW
GHOLYHU\�WR�VWUHDPV��(YHUHVW�HW�DO��������
6ZDQVRQ�HW�DO�����������6HGLPHQW�FDQ�EH
HURGHG�IURP�URDG�VXUIDFHV��URDG�ILOOV��RU
VORSH�IDLOXUHV�DVVRFLDWHG�ZLWK�URDG
FRQVWUXFWLRQ��H�J���EORFNHG�FXOYHUWV��
,QFUHDVHG�VHGLPHQW�\LHOGV�WHQG�WR�EH
SHUVLVWHQW�IURP�VORSH�IDLOXUHV�DQG�URDG
VXUIDFH�UXQRII���7LPEHU�KDUYHVW�RIWHQ
UHVXOWV�LQ�VXUIDFH�HURVLRQ�IURP�ODQGLQJV�
VNLG�WUDLOV��DQG�RWKHU�FRPSDFWHG�DUHDV
�%LQNOH\�DQG�%URZQ��������0DF'RQDOG�HW
DO���������0RULQJ����������=LHPHU�HW�DO�
�������QRWH�D�����SHUFHQW�LQFUHDVH�LQ
VXVSHQGHG�VHGLPHQW�IROORZLQJ�URDG
EXLOGLQJ��DQG�D�����WR�����SHUFHQW�LQFUHDVH
DIWHU�ORJJLQJ�FRPPHQFHG�IRU�WLPEHU�KDUYHVW
LQ�WKH�HDUO\�����V�LQ�WKH�&DVSDU�&UHHN
ZDWHUVKHG�QHDU�)W��%UDJJ��&$���7KH\�QRWHG
PXFK�VPDOOHU�HIIHFWV�IRU�ORJJLQJ�WKDW
RFFXUUHG�IURP������WR������EHFDXVH�RI
LPSURYHPHQWV�LQ�%03V��=LHPHU�HW�DO��
��������6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\��GLVFXVVHV�WKHVH�HIIHFWV�LQ
GHWDLO�

,PSOHPHQWDWLRQ�RI�LPSURYHG�)35V�RYHU�WKH
ODVW����\HDUV�LV�FRQVLGHUHG�WR�KDYH
VLJQLILFDQWO\�GHFUHDVHG�VHGLPHQW�LQSXW�WR
VWUHDPV�UHODWLYH�WR�SDVW�SUDFWLFHV��&DIIHUDWD
DQG�6SLWWOHU��������/HZLV��������&')�������
%LQNOH\�DQG�%URZQ��������&')��������

)LUH�FDQ�DOVR�EH�D�VRXUFH�RI�LQFUHDVHG
VHGLPHQW�\LHOG��SULPDULO\�WKURXJK�LQFUHDVHG
VXUIDFH�HURVLRQ��ZKLFK�LV�FDXVHG�E\�D
GHFUHDVH�LQ�SURWHFWLYH�YHJHWDWLRQ�DQG�DQ
LQFUHDVH�LQ�VXUIDFH�UXQRII��VHH�6HFWLRQ������
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Turbidity
7LPEHU�KDUYHVW�HIIHFWV�RQ�WXUELGLW\�FORVHO\
FRUUHVSRQG�WR�WKH�HIIHFWV�RQ�VXVSHQGHG
VHGLPHQW��%DUEHU��������%URZQ�DQG�5LWWHU�
��������7KH�VDPH�GRPLQDQW�SURFHVVHV�WKDW
LQFUHDVH�VXVSHQGHG�VHGLPHQW�ZLOO�LQFUHDVH
WXUELGLW\���ODQGVOLGHV��VXUIDFH�HURVLRQ��DQG
URDG�HURVLRQ��VHH�6HFWLRQ������

%LRORJLFDO�HIIHFWV�RI�LQFUHDVHG�WXUELGLW\�PD\
LQFOXGH�D�GHFUHDVH�LQ�SULPDU\�SURGXFWLYLW\
RI�DOJDH�DQG�SHULSK\WRQ�GXH�WR�WKH�GHFUHDVH
LQ�OLJKW�SHQHWUDWLRQ��VHH�6HFWLRQ������
'HFOLQHV�LQ�SULPDU\�SURGXFWLYLW\�FDQ
DGYHUVHO\�DIIHFW�WKH�SURGXFWLYLW\�RI�KLJKHU
WURSKLF�OHYHOV�VXFK�DV�PDFURLQYHUWHEUDWHV
DQG�ILVK��*UHJRU\�HW�DO���������

6LOWDWLRQ�DQG�WXUELGLW\�UHGXFH�WKH�GLYHUVLW\
RI�DTXDWLF�LQVHFWV�DQG�RWKHU�DTXDWLF
LQYHUWHEUDWHV�E\�UHGXFLQJ�LQWHUVWLFHV�LQ�WKH
VXEVWUDWH���6HYHUDO�VWXGLHV��1XWWDOO�DQG
%LHOE\��������%MRUQQ�HW�DO���������&HGHUKROP
HW�DO���������KDYH�GHPRQVWUDWHG�WKDW�VSHFLHV
GHQVLW\�DQG�GLYHUVLW\�GURS�ZLWK�LQFUHDVHG
ILQH�VHGLPHQW�GHSRVLWLRQ�LQ�JUDYHOV�

6LOWDWLRQ�DQG�WXUELGLW\�KDYH�DOVR�EHHQ
VKRZQ�WR�DIIHFW�ILVK�DGYHUVHO\�DW�HYHU\�VWDJH
LQ�WKHLU�OLIH�F\FOH��,ZDPRWR�HW�DO���������
VSDZQLQJ�DQG�LQFXEDWLRQ�KDELWDWV�DUH�PRVW
GLUHFWO\�DIIHFWHG��6SHQFH�HW�DO���������
'HSRVLWHG�VHGLPHQWV�WHQG�WR�KDYH�D�JUHDWHU
LPSDFW�RQ�ILVK�WKDQ�VXVSHQGHG�VHGLPHQW�
3DUWLFXODWH�PDWHULDOV�SK\VLFDOO\�DEUDGH�DQG
PHFKDQLFDOO\�GLVUXSW�UHVSLUDWRU\�VWUXFWXUHV
�H�J���JLOOV�LQ�ILVK���5DQG�DQG�3HWURFHOOL�
��������6HGLPHQW�FRYHUV�DQG�ILOO�LQWHUJUDYHO
FUHYLFHV��ZKLFK�ILVK�XVH�IRU�VKHOWHU��GHFUHDVH
WKH�FDUU\LQJ�FDSDFLW\�RI�VWUHDP�KDELWDWV�IRU
\RXQJ�VDOPRQLGV��%MRUQQ�HW�DO���������
7XUELGLW\�UHGXFHV�OLJKW�SHQHWUDWLRQ��ZKLFK
DIIHFWV�WKH�IRRG�FDSWXUH�UHDFWLYH�GLVWDQFH�RI
MXYHQLOH�DQG�DGXOW�VDOPRQLGV��6SHQFH�HW�DO��
������

Dissolved Oxygen

0RVW�IRUHVW�VWUHDPV�KDYH�ORZ�YXOQHUDELOLW\
WR�ORZ�'2�EHFDXVH�ILQH�RUJDQLF�PDWWHU�LV

JHQHUDOO\�PLQLPDO��DQG�UHDHUDWLRQ�RI
IORZLQJ�ZDWHU�LV�PRUH�WKDQ�VXIILFLHQW�WR
PDLQWDLQ�KLJK�OHYHOV�RI�'2���&XUUHQW�IRUHVW
SUDFWLFHV�DUH�QRW�EHOLHYHG�WR�LQSXW�HQRXJK
VODVK�WR�FDXVH�PDQDJHPHQW�LQGXFHG
GHSOHWLRQ�RI�'2�WKURXJK�DQ�LQFUHDVH�LQ
%2'��H[FHSW�ZKHUH�'2�LV�QDWXUDOO\�ORZ
�6NDXJVHW�DQG�,FH����������$GYHUVH
GHSOHWLRQ�RI�'2��KRZHYHU��PD\�RFFXU�ZKHQ
WKH�IROORZLQJ�FRQGLWLRQV�DUH�SUHVHQW
�0DF'RQDOG�HW�DO���������,FH��������,FH�
������

• 9HU\�VORZ�PRYLQJ��ORZ�JUDGLHQW��ZDUP
VWUHDPV�ZLWK�ORZ�GLVFKDUJH��L�H���ORZ
DHUDWLRQ�UDWHV���LQFOXGLQJ�LPSRXQGHG
ZHWODQGV��HVSHFLDOO\�WKRVH�IRUPHG�E\
EHDYHU

• +HDY\�LQSXWV�RI�ILQH�RUJDQLF�GHEULV�WR
ORZ�IORZ�VWUHDPV�FDXVLQJ�D�ODUJH�%2'�
RU�QDWXUDOO\�KLJK�FRQFHQWUDWLRQV�RI
RUJDQLFV

Nutrients
)RUHVW�PDQDJHPHQW�DFWLYLWLHV�FDQ�DIIHFW
VHYHUDO�GLIIHUHQW�SDUWV�RI�WKH�QLWURJHQ�F\FOH�
PDNLQJ�JHQHUDOL]DWLRQV�UHJDUGLQJ�HIIHFWV�RI
ODQG�PDQDJHPHQW�DFWLYLWLHV�GLIILFXOW���7KH
ORZ�QLWURJHQ�WR��SKRVSKRURXV�UDWLR�LQ�PRVW
IRUHVW�VWUHDPV��KRZHYHU��VXJJHVWV�WKDW
FKDQJHV�LQ�SKRVSKRURXV�ORDGLQJ�ZLWK
VHGLPHQWDWLRQ�DUH�XQOLNHO\�WR�KDYH�DGYHUVH
HIIHFWV�RQ�WKH�DTXDWLF�V\VWHP���2QH�WUHQG
WKDW�KDV�EHHQ�REVHUYHG�LV�WKDW�ORJJLQJ��ILUH�
DQG�IRUHVW�IHUWLOL]DWLRQ�FDQ�LQFUHDVH
QLWURJHQ�FRQFHQWUDWLRQV�LQ�VWUHDPV�

7LPEHU�KDUYHVW��EXUQLQJ��DQG�JUD]LQJ�PD\
FDXVH�DQ�LQFUHDVH�LQ�VWUHDP�QXWULHQWV�
+DUYHVW�RI�IRUHVWV�KDV�EHHQ�VKRZQ�WR
LQFUHDVH�QLWUDWH�OHYHOV�DV�PXFK�DV�WKUHH�WR
ILYH�WLPHV�IRU�XS�WR���WR���\HDUV
�)UHGULFNVHQ�HW�DO���������6ROOLQV�DQG
0F&RULVRQ���������DOWKRXJK�VHYHUH�EXUQLQJ
KDV�UHVXOWHG�LQ�FKDQJHV����WLPHV�KLJKHU�
6RLO�HURVLRQ�DQG�LQSXW�RI�RUJDQLF�PDWWHU�DUH
WKH�SULPDU\�PHFKDQLVPV�IRU�LQFUHDVLQJ
SKRVSKRURXV�OHYHOV�LQ�DTXDWLF�V\VWHPV�
6\VWHPDWLF�VFLHQWLILF�UHYLHZV��KRZHYHU�
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KDYH�FRQFOXGHG�WKDW�IRUHVW�SUDFWLFHV�LQ�WKH
ZHWWHU�IRUHVWV�LQ�WKLV�UHJLRQ�DUH�XQOLNHO\�WR
VXEVWDQWLDOO\�LQFUHDVH�SKRVSKDWH
FRQFHQWUDWLRQV�LQ�DTXDWLF�V\VWHPV
�0DF'RQDOG�HW�DO���������6DOPLQHQ�DQG
%HVFKWD��������:ROI��������

2Q�3$/&2�ODQGV��EURDGFDVW�EXUQLQJ
IROORZLQJ�LQWHQVLYH�PDQDJHPHQW�LV�D
FRPPRQ�VLOYLFXOWXUDO�SUDFWLFH��EXW�LV�QRW
XVHG�LQ�:/3=V���+RZHYHU��EXUQV�WKDW�EHJLQ
RXWVLGH�RI�D�:/3=�PD\�LQDGYHUWHQWO\�EXUQ
WKH�:/3=��,Q�DGGLWLRQ��IHUWLOL]HU�LV�QRW
FXUUHQWO\�XVHG�RQ�3$/&2�ODQGV��EXW�FRXOG
EH�XVHG�LQ�WKH�IXWXUH���+RZHYHU��OLPLWDWLRQV
LQFOXGH�QR�DHULDO�DSSOLFDWLRQV��DQG�JURXQG
DSSOLFDWLRQV�LQ�50=V�DORQJ�&ODVV�,�DQG
&ODVV�,,�VWUHDPV�IRU�HURVLRQ�FRQWURO�RQO\�

Pesticides and Herbicides
7KH�PDLQ�SRWHQWLDO�RI�KHUELFLGHV�WR
LQIOXHQFH�ZDWHU�TXDOLW\�LV�WKH�WHQGHQF\�IRU
WKH�FKHPLFDOV�WR�DGVRUE�WR�VRLO�SDUWLFOHV�DQG
WKHQ�WR�EH�WUDQVSRUWHG�E\�VXEVHTXHQW�VRLO
HURVLRQ���7KH�WUDQVSRUW�RI�WKH�FKHPLFDOV
IURP�WKH�WHUUHVWULDO�HQYLURQPHQW�WR�WKH
DTXDWLF�HQYLURQPHQW�RFFXUV�GXULQJ�KLJK
SUHFLSLWDWLRQ�DQG�UXQRII�HYHQWV�
,QWHUPLWWHQW�DSSOLFDWLRQ�RI�ORZ
FRQFHQWUDWLRQV�RI�KHUELFLGHV�KDV�VPDOO�RU
LQVLJQLILFDQW�HIIHFWV�RQ�DTXDWLF�RUJDQLVPV
�0DF'RQDOG�HW�DO�����������$QRWKHU�FRQFHUQ
ZLWK�WKH�DSSOLFDWLRQ�RI�KHUELFLGHV�LV�WKH
HIIHFW�RQ�ULSDULDQ�YHJHWDWLRQ���+HUELFLGHV
PD\�NLOO�ULSDULDQ�YHJHWDWLRQ�DQG�LQLWLDWH�D
VHULHV�RI�DGYHUVH�HIIHFWV�RQ�DTXDWLF
RUJDQLVPV�DQG�WKH�VWUHDP�FKDQQHO�
$WUD]LQH�LV�FRQVLGHUHG�D�§GHWHFWHG�OHDFKHU¨
XQGHU�WKH�&DOLIRUQLD�3HVWLFLGH
&RQWDPLQDWLRQ�DQG�3UHYHQWLRQ�$FW�RI������
*URXQGZDWHU�3URWHFWLRQ�/LVW���,W�KDV�WKH
SRWHQWLDO�WR�SROOXWH�EDVHG�XSRQ�GHWHFWLRQ�LQ
JURXQGZDWHU�XQGHU�FHUWDLQ�FRQGLWLRQV
�1&5:4&%����������$FFRUGLQJ�WR�WKH
+&3�6<3��WKHUH�ZRXOG�EH�QR�DSSOLFDWLRQ�RI
KHUELFLGHV�DORQJ�&ODVV�,�DQG�&ODVV�,,
VWUHDPV���+RZHYHU��KHUELFLGH�DSSOLFDWLRQ
PD\�RFFXU�DORQJ�&ODVV�,,,�VWUHDPV�

7KH�1&5:4&%�KDV�UHJXODWLRQV�UHJDUGLQJ
WKH�PD[LPXP�FRQFHQWUDWLRQ�OLPLWV�RI
FHUWDLQ�SHVWLFLGHV�LQ�ZDWHUERGLHV���7KH
1&5:4&%�KDV�GHWHUPLQHG�WKDW�WKH
LPSOHPHQWDWLRQ�RI�%03V�E\�SULYDWH�IRUHVW
ODQGRZQHUV�KDV�QRW�YLRODWHG�WKH�SHVWLFLGH
DQG�KHUELFLGH�ZDWHU�TXDOLW\�REMHFWLYHV
VWDWHG�LQ�WKH�%DVLQ�3ODQ���*URXQG�EDVHG
DSSOLFDWLRQ�UHGXFHV�WKH�ULVN�RI�GLUHFW
FRQWDPLQDWLRQ�RI�VWUHDPV��SURYLGHG�WKDW
SURSHU�FDUH�LV�WDNHQ�LQ�WKH�WUDQVSRUW�
PL[LQJ��DSSOLFDWLRQ��DQG�GLVSRVDO�RI�WKH
KHUELFLGHV��HVSHFLDOO\�LQ�ULSDULDQ�DUHDV�
7KH�%03V�IROORZHG�E\�PDQ\�WLPEHU
FRPSDQLHV�LQ�+XPEROGW�&RXQW\�PHHW�RU
H[FHHG�WKH�%03V�SUHVFULEHG�E\�WKH�&RXQW\
$JULFXOWXUDO�&RPPLVVLRQHUV�IRU�WKH�DHULDO
DSSOLFDWLRQ�RI�KHUELFLGHV��1&5:4&%�
��������,Q�WKH�SDVW����\HDUV��WKH�1&5:4&%
KDV�UHTXLUHG�PRQLWRULQJ�RI�WKH�DHULDO
DSSOLFDWLRQ�RI�KHUELFLGHV�DQG�KDV�IRXQG�WKDW
���SHUFHQW�RI�WKH�FROOHFWHG�VXUIDFH�ZDWHU
VDPSOHV�FRQWDLQ�OHVV�WKDQ�WZR�SDUWV�SHU
ELOOLRQ��SSE��DQG������SHUFHQW�RI�FROOHFWHG
ZDWHU�VDPSOHV�FRQWDLQ�OHVV�WKDQ����SSE�RI
KHUELFLGHV���*URXQG�DSSOLFDWLRQV�RI
KHUELFLGHV�VKRXOG�SRVH�OHVV�ULVN�WKDQ�WKH
DHULDO�DSSOLFDWLRQ�RI�KHUELFLGHV
�1&5:4&%����������+HUELFLGHV�DUH
GLVFXVVHG�LQ�GHWDLO�LQ�6HFWLRQ������

Fecal Coliform
/LYHVWRFN�JUD]LQJ�PD\�LPSDLU�ZDWHU�TXDOLW\
DQG�LWV�EHQHILFLDO�XVHV�E\�DGGLQJ�LQRUJDQLF
DQG�RUJDQLF�VHGLPHQWV�DQG�EDFWHULDO
FRQWDPLQDQWV��IHFDO�FROLIRUP��WR�WKH�ZDWHU
DQG�E\�SK\VLFDOO\�DOWHULQJ�ULSDULDQ�DQG
LQVWUHDP�KDELWDW���$OO�RI�WKHVH�HIIHFWV�FDQ
VHYHUHO\�GHJUDGH�ZDWHU�TXDOLW\�E\�FUHDWLQJ
XQVDIH�GULQNLQJ�ZDWHU�IRU�KXPDQV�DQG�SRRU
ZDWHU�TXDOLW\�IRU�DTXDWLF�ELRWD�

7KH�1&5:4&%�KDV�QRW�IRXQG�LPSDFWV�RI
JUD]LQJ�WR�EH�D�SULRULW\�ZDWHU�TXDOLW\
SUREOHP��3HUVRQDO�FRPPXQLFDWLRQ��)UDQN
5HLFKPXWK��1&5:4&%����������+RZHYHU�
.HOVH\��������IRXQG�WKDW�JUD]LQJ�RI�SUDLULH
XSODQGV�FRQWULEXWHV�VXEVWDQWLDO�DPRXQWV�RI
VHGLPHQW�WR�VWUHDPV�LQ�WKH�9DQ�'X]HQ
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ZDWHUVKHG���,W�LV�OLNHO\�WKDW�JUD]LQJ
FRQWULEXWHV�VRPH�VHGLPHQW�WR�VWUHDPV�LQ
WKH�RWKHU�ZDWHUVKHGV��%HDU��1RUWK�)RUN
0DWWROH��/RZHU�(HO��/DUDEHH��DQG
/DZUHQFH���EXW�WKH�SURSRUWLRQ�UHODWLYH�WR
RWKHU�SUDFWLFHV�DQG�QDWXUDO�HURVLRQ�UHPDLQV
XQNQRZQ�

�������� &KDQQHO�0RUSKRORJ\�DQG
)ORRGSODLQ�,PSDFW�0HFKDQLVPV

7KH�K\GURORJLF�UHJLPH�RI�D�ZDWHUVKHG��LQ
FRPELQDWLRQ�ZLWK�LWV�JHRORJ\��ZKLFK
LQIOXHQFHV�WKH�FKDQQHO�DQG�GHWHUPLQHV
VHGLPHQW�VXSSO\���GHWHUPLQHV�WKH�QDWXUH�RI
VWUHDP�FKDQQHO�PRUSKRORJ\��H�J���QXPEHU
DQG�VSDFLQJ�RI�SRROV�DQG�ZLGWK�WR�GHSWK
UDWLR���%HVFKWD�HW�DO�����������&RQVHTXHQWO\�
FKDQJHV�WR�WKH�K\GURORJLF�UHJLPH�FDQ�DIIHFW
FKDQQHO�PRUSKRORJ\���7KH�UHODWLRQVKLSV
DPRQJ�ZDWHU�LQSXW��VHGLPHQW�LQSXW��DQG
FKDQQHO�IRUP�DUH�ZHOO�VWXGLHG�EXW�FRPSOH[
�VHH�)LJXUH����������&KDQQHO�PRUSKRORJ\�FDQ
EH�DIIHFWHG�LQGLUHFWO\�E\�ODQG�XVH�SUDFWLFHV�
RU�GLUHFWO\�E\�LQ�VWUHDP�DFWLYLWLHV��%HVFKWD
HW�DO�����������,Q�WKH�3URMHFW�$UHD��WKH
SULPDU\�LQGLUHFW�HIIHFWV�DUH�FDXVHG�E\
LQFUHDVHV�LQ�VHGLPHQW�IOX[��GHFUHDVHV�LQ
VWUHDPEDQN�VWDELOLW\��DQG�ORVV�RI�SRWHQWLDO
/:'��ZKLOH�GLUHFW�HIIHFWV�DUH�SRWHQWLDOO\
FDXVHG�E\�JUDYHO�EDU�VFDOSLQJ��JUDYHO
PLQLQJ��DQG�GLUHFW�UHPRYDO�RI�/:'�

Sediment Flux
7LPEHU�KDUYHVW�UHODWHG�HIIHFWV�IURP�HURVLRQ
DQG�PDVV�ZDVWLQJ�LQFUHDVHG�VHGLPHQW�\LHOG
PD\�H[FHHG�D�ULYHUªV�DELOLW\�WR�FDUU\�LWV
VHGLPHQW�ORDG��UHVXOWLQJ�LQ�VHGLPHQW
VWRUDJH�DORQJ�DQG�LQ�WKH�FKDQQHO��VHH
6HFWLRQ��������7KLV�W\SLFDOO\�UHVXOWV�LQ
GHFUHDVHG�SRRO�GHSWK��KLJKHU�ZLGWK�WR�GHSWK
UDWLR��GHFUHDVHG�QXPEHU�RI�SRROV��DQG�DQ
LQFUHDVH�LQ�ILQH�VHGLPHQW�LQ�ULIIOH�VHFWLRQV�RI
VWUHDPV��0DGHM����������7KH�SHUVLVWHQFH�RI
VWRUHG�VHGLPHQW�ZLWKLQ�D�VWUHDP�UHDFK
DIIHFWV�ORFDO�K\GUDXOLFV�DQG�KDELWDW��VHH
6HFWLRQ��������$GGLWLRQDOO\��DJJUDGDWLRQ
OLPLWV�WKH�GHJUHH�WR�ZKLFK�/:'�SLHFHV�FDQ
EH�DQFKRUHG�

2]DNL�DQG�0DGHM��������GRFXPHQWHG�D�ODUJH
LQIOX[�RI�VHGLPHQW�LQ�5HGZRRG�&UHHN
DVVRFLDWHG�ZLWK�WLPEHU�KDUYHVW�FRQGXFWHG
EHIRUH�WKH�PLG�����V���7KLV�LQIOX[�SURGXFHG
D�SHUVLVWHQW�VHGLPHQW�ZDYH�ZKLFK�PLJUDWHG
GRZQVWUHDP���7KH�VHGLPHQW�ZDYH�ZDV
LQLWLDWHG�E\�WKH�H[WUHPH�VWRUP�HYHQWV�RI
������������������DQG�������DQG�DJJUDGHG
DV�PXFK�DV����IHHW�DW�VRPH�VLWHV���7KH
FKDQQHO�LQ�WKH�XSSHU�SRUWLRQ�RI�5HGZRRG
&UHHN�VKRZHG�DQ�DEUXSW�UHVSRQVH�DQG�D
GLVWLQFW�UHFRYHU\��UHWXUQ�WR�SUH�IORRG
PRUSKRORJ\����5HFRYHU\�ZDV�OHVV�GLVWLQFW�LQ
WKH�ORZHU�UHDFKHV���7KH�VHGLPHQW�ZDYH
JHQHUDWHG�LQ�WKH�XSSHU�ZDWHUVKHG�EHFDPH
DWWHQXDWHG�GRZQVWUHDP���3HDN
VHGLPHQWDWLRQ�UDWHV�ODJJHG����\HDUV�RU
PRUH�EHKLQG�XSVWUHDP�VLWHV���,Q�DGGLWLRQ�
WKH�UDWH�RI�PRYHPHQW�GRZQVWUHDP�RI�WKH
VHGLPHQW�ZDYH�GHFUHDVHG�IURP������
PHWHUV�\HDU�WR�����PHWHUV�\HDU���2]DNL�DQG
0DGHM��������FRQFOXGHG�WKDW�ZKLOH�5HGZRRG
&UHHN�LV�EHJLQQLQJ�WR�VKRZ�VLJQV�RI
UHFRYHU\�IURP�WKH�VHULHV�RI�ODUJH�VWRUPV�LQ
WKH�����V�DQG�����V��LW�LV�VWLOO�VXVFHSWLEOH�WR
FKDQQHO�FKDQJHV�DERYH�WKRVH�DWWULEXWDEOH�WR
QDWXUDO�IDFWRUV�GXH�WR�FKDQQHO�ZLGHQLQJ
DQG�XQGHUPLQLQJ�RI�VWUHDPEDQNV���%HFDXVH
5HGZRRG�&UHHN�KDV�VLPLODU�FOLPDWH�
YHJHWDWLRQ��DQG�JHRORJ\��WKH�FRQFOXVLRQV
IURP�WKLV�VWXG\�DUH�EURDGO\�DSSOLFDEOH�WR
WKH�3URMHFW�$UHD��LQGLFDWLQJ�VXVFHSWLELOLW\�WR
H[WUHPH�VWRUP�HYHQWV�

3URMHFW�$UHD�FKDQQHO�VHJPHQWV�WKDW�DUH
ORFDWHG�LQ�UHODWLYHO\�WKH�VDPH�SRVLWLRQ�LQ
WKH�ZDWHUVKHG�DV�LQ�WKH�2]DNL�DQG�0DGHM
�������VWXG\�FRXOG�KDYH�VLPLODU
YXOQHUDELOLW\���7KLV�ZRXOG�LQFOXGH�FKDQQHO
VHJPHQWV�LQ�WKH�ORZHU�UHDFKHV�RI�HDFK
ZDWHUVKHG���/LVOH��������LQGLFDWHV�WKDW�WKLV
LV�WKH�FDVH�RQ�WKH�(HO�5LYHU���,Q�WKLV
ZDWHUVKHG��FKDQQHOV�KDYH�LQFLVHG�LQWR�IORRG
GHSRVLWV��OHDYLQJ�D�QDUURZHU�FKDQQHO
ERXQGHG�E\�YHJHWDWLRQ���+RZHYHU��PDQ\�RI
WKH�WULEXWDULHV�ZKLFK�DUH�ERXQG�RQ�RQH
EDQN�E\�EHGURFN�RU�FROOXYLXP�KDYH
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Figure 3.4-4. Relationship Among Timber Harvest, Road Building Peak Flows, and Channel Erosion
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UHPDLQHG�ZLGH���%HFDXVH�IORRGSODLQ�VWRUDJH
KDV�EHHQ�VHYHUHO\�UHGXFHG��WKH�IORRG�ZDWHU
GHSWK�GXULQJ�D�VWRUP�HYHQW�RI�D�JLYHQ
UHFXUUHQFH�LQWHUYDO�LV�OLNHO\�JUHDWHU�WKDQ
XQGHU�SUH�ORJJLQJ�FRQGLWLRQV�DQG�SULRU�WR
WKH�H[WUHPH�VWRUP�HYHQWV�EHIRUH��������7KLV
LQ�WXUQ�PD\�SHUSHWXDWH�ZLGH�FKDQQHOV��EXW
KDV�QRW�EHHQ�GRFXPHQWHG���2Q�WKH�9DQ
'X]HQ�5LYHU�DIWHU�WKH������IORRG��WKH�OHQJWK
RI�FKDQQHO�DIIHFWHG�E\�GHEULV�DYDODQFKHV
LQFUHDVHG�E\�����SHUFHQW�LQ�WKH�XSSHU
ZDWHUVKHG��PRVWO\�RQ�QRQ�3$/&2�ODQGV��
DQG�E\�����SHUFHQW�LQ�WKH�ORZHU�ZDWHUVKHG
�PRVWO\�3$/&2�ODQGV���.HOVH\��������

Streambank Stability
,Q�DGGLWLRQ�WR�VHGLPHQW�LQIOX[��FKDQQHO
PRUSKRORJ\�FDQ�EH�PRGLILHG�E\�GHFUHDVHG
VWUHDPEDQN�VWDELOLW\���7LPEHU�KDUYHVW�FDQ
GHFUHDVH�VWUHDPEDQN�VWDELOLW\�WKURXJK�ORVV
RI�URRW�VWUHQJWK��%HVFKWD�HW�DO�����������7UHH
URRWV�DOVR�SURYLGH�FRKHVLRQ�WR�VORSHV��VHH
6HFWLRQ��������+RZHYHU��UHGZRRGV�RIWHQ
UHVSURXW�ZKHQ�FXW��WKHUHE\�UHWDLQLQJ�VRPH
DPRXQW�RI�URRW�VWUHQJWK�

0HDQGHULQJ�VWUHDPV�LQFLVHG�LQWR�DOOXYLXP
XVXDOO\�H[KLELW�D�GRZQ�YDOOH\�PLJUDWLRQ�RI
PHDQGHUV�RYHU�WLPH���,I�URRW�VWUHQJWK�LV
GLPLQLVKHG�LQ�WKH�IORRGSODLQ�LQ�ZKLFK
PHDQGHUV�DUH�PLJUDWLQJ��DFFHOHUDWLRQ�RI
EDQN�HURVLRQ�FRXOG�RFFXU��%HVFKWD�HW�DO��
��������+RZHYHU��FRPSDUHG�WR�RWKHU�FRQWUROV
RQ�PHDQGHU�PLJUDWLRQ�VXFK�DV�SHDN�IORZV
DQG�VHGLPHQW�LQSXWV��6XOOLYDQ�HW�DO���������
DQG�WKH�IDFW�WKDW�VXFK�PLJUDWLRQ�RFFXUV�RYHU
PDQ\�GHFDGHV��WKH�ORVV�RI�URRW�VWUHQJWK
SUREDEO\�ZRXOG�QRW�SOD\�D�VLJQLILFDQW�UROH�LQ
WKH�SDWWHUQ�RU�UDWH�RI�PHDQGHU�PLJUDWLRQ�

Large Woody Debris
/:'�SOD\V�D�UROH�LQ�DW�OHDVW�WKH�VKRUW�WHUP
VWDELOLW\�RI�D�VWUHDP�FKDQQHO���/RJV�WKDW
KDYH�IDOOHQ�LQWR�D�VWUHDP�EHFRPH�HPEHGGHG
DQG�KROG�EDFN��DW�OHDVW�WHPSRUDULO\�
VHGLPHQWV�WKDW�DUH�PRYLQJ�GRZQVWUHDP�
/:'�LV�YHU\�LPSRUWDQW�LQ�SURYLGLQJ
GLYHUVLW\�RI�KDELWDW�RQ�D�ORFDO�VFDOH��VHH
6HFWLRQ��������7KH�HIIHFWV�RI�GLPLQLVKHG

LQSXWV�RI�/:'�WR�D�VWUHDP�DUH�LQFUHPHQWDO�
$�WKUHVKROG�IRU�HIIHFWV�RQ�FKDQQHO
PRUSKRORJ\�LV�QRW��DQG�SUREDEO\�FDQQRW��EH
GHILQHG���+RZHYHU��FRPSOHWH�UHPRYDO�RI
/:'�FDQ�UHVXOW�LQ�D�IRXU�IROG�LQFUHDVH�LQ
EHGORDG�WUDQVSRUW��6PLWK�HW�DO�����������,Q
IDFW��WKH�ZRUN�RI�6PLWK�HW�DO��������
VXJJHVWV�WKDW�WKH�HQWLUH�FKDQQHO�VWUXFWXUH
FDQ�EH�UHDUUDQJHG�LQ�MXVW�RQH�VHDVRQ�ZKHQ
/:'�LV�SK\VLFDOO\�UHPRYHG���6WRUHG
VHGLPHQWV�DQG�EDQN�LQVWDELOLW\�FRQWULEXWH
WR�WKH�LQFUHDVHG�EHGORDG�WUDQVSRUW���6LQFH
/:'�PD\�LQIOXHQFH�FKDQQHO�VWDELOLW\��WKHUH
LV�SRWHQWLDO�WR�DIIHFW�FKDQQHO�PLJUDWLRQ���,Q
D�FKDQQHO�PLJUDWLRQ�]RQH��H�J���D�PHDQGHU
EHOW��LI�D�IORRGSODLQ�WHUUDFH�LV�KDUYHVWHG��ORVV
RI�WKH�/:'�WKDW�ZRXOG�IDOO�GRZQ�IURP�WKH
EDQNV�LQWR�WKH�VWUHDP�PD\�DOORZ�LQFUHDVHG
HURVLRQ�RI�WKH�EDQNV���2Q�D�IRUHVWHG�WHUUDFH�
WUHHV�IDOO�LQWR�WKH�VWUHDP�DV�WKH�EDQN�LV
XQGHUPLQHG��DQG�WKH�WUHHV�GHIOHFW�ZDWHU
IURP�GLUHFW�DWWDFN�RQ�WKH�VWUHDPEDQN�
:LWKRXW�WKH�GHIOHFWLRQ�RI�WKH�IORZV�E\�/:'�
DQ�LQFUHDVH�LQ�WKH�UDWH�RI�ODWHUDO�HURVLRQ
PD\�RFFXU��7RHZV�DQG�0RRUH����������,W�LV
IRU�WKLV�UHDVRQ��PRUH�VR�WKDQ�ORVV�RI�URRW
VWUHQJWK��WKDW�WLPEHU�KDUYHVW�LQ�WKH
FKDQQHO�PLJUDWLRQ�]RQH�FRXOG�KDYH
VLJQLILFDQW�HIIHFWV�RQ�WKH�UDWH�DQG�IRUP�RI
FKDQQHO�PLJUDWLRQ���1R�UHVHDUFK�KDV�EHHQ
FRQGXFWHG�RQ�WKH�HIIHFW�RI�SDUWLDO�FXWWLQJ�RQ
VWUHDPEDQN�VWDELOLW\���,W�LV�OLNHO\�WKDW�WKH
HIIHFWV�ZRXOG�EH�OHVV�WKDQ�IURP�FOHDUFXWWLQJ�
EXW�WKHUH�PD\�EH�WKUHVKROGV��EDVHG�RQ�WKH
LQWHUFRQQHFWHGQHVV�RI�URRW�ZDGV��WKDW�ZRXOG
EH�LPSRUWDQW�LQ�VWUHDPEDQN�VWDELOLW\�

,Q�IRUHVWHG�ODQGV��FKDQQHO�VWUXFWXUH�LV�LQ
ODUJH�SDUW�GHWHUPLQHG�E\�WKH�SUHVHQFH�RU
DEVHQFH�RI�/:'���/:'�DQFKRUHG�LQWR�WKH
VWUHDPEDQN�RU�EHG�WUDSV�VHGLPHQW�DQG
FUHDWHV�SRROV���$�VWHSSHG�SRRO�FKDQQHO
SURILOH�RIWHQ�UHVXOWV�IURP�/:'���,Q�WKLV
ZD\��/:'�UHGXFHV�WKH�FKDQQHO�JUDGLHQW
RYHU�VKRUW�UHDFKHV���,Q�JHQHUDO��/:'
GLVVLSDWHV�PXFK�VWUHDP�HQHUJ\���,Q
DGGLWLRQ��/:'�VXSSRUWV�QXPHURXV
LPSRUWDQW�VWUHDP�IXQFWLRQV�FULWLFDO�WR�ILVK
KDELWDW��VHH�6HFWLRQV�����DQG������
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3K\VLFDO�UHPRYDO�RI�/:'�GLUHFWO\�DIIHFWV
VWUHDP�PRUSKRORJ\��VLQFH�EHG�VFRXU�PD\
RFFXU��OHDGLQJ�WR�ODWHUDO�HURVLRQ��1HNDPXUD
DQG�6ZDQVRQ����������,Q�PDQ\�IRUHVWV
DFURVV�WKH�3DFLILF�1RUWKZHVW�DQG�QRUWKHUQ
&DOLIRUQLD��ORJV�KDYH�EHHQ�UHPRYHG�IURP�WKH
VWUHDPV�HLWKHU�E\�ORJJLQJ�FRPSDQLHV�IRU
WLPEHU��RU�E\�JRYHUQPHQW�DJHQFLHV�LQ�WKH
����V�DQG�����V��ZKHQ�LW�ZDV�WKRXJKW�WKDW
/:'�UHPRYDO�ZRXOG�LPSURYH�ILVK�DFFHVV
�0RXQW����������/RVV�RI�/:'�KDV�DOVR
RFFXUUHG�GXH�WR�D�ODFN�RI�LQSXW�UHODWHG�WR
WKH�WLPEHU�KDUYHVW�WKDW�RFFXUV�ZLWKLQ�WKH
]RQH�RI�/:'�FRQWULEXWLRQ�WR�WKH�VWUHDP�
7KH�]RQH�RI�/:'�UHFUXLWPHQW�KDV�EHHQ�WKH
VXEMHFW�RI�PDQ\�VWXGLHV��H�J���6ZDQVRQ�DQG
/LHQNDHPSHU��������6HGHOO�HW�DO��������
0F'DGH�HW�DO�����������9DULRXV�DPRXQWV�RI
UHFUXLWPHQW�ORVV�ZLOO�RFFXU�GHSHQGLQJ�RQ
KRZ�PDQ\�WUHHV�DUH�FXW�ZLWKLQ�WKLV�]RQH�
2YHU�WLPH��LQ�VWUHDP�/:'�GHFD\V�VR�WKDW
ORVV�RI�UHFUXLWPHQW�PD\�KDYH�WKH�VDPH
HIIHFW�DV�UHPRYLQJ�/:'�IURP�VWUHDPV�
*UHWWH��������VKRZHG�WKDW�UHFRYHU\�RI�/:'
UHFUXLWPHQW�GLG�QRW�EHJLQ�WR�RFFXU�XQWLO���
RU����\HDUV�DIWHU�ORJJLQJ�

&XUUHQW�)35V�DOORZ�IRU�D�UHFUXLWPHQW
SRWHQWLDO�RI�RQO\����SHUFHQW�RI�WKH�IXOO
SRWHQWLDO��LI�PLQLPXP�VWDQGDUGV�DUH
DSSOLHG��0XUSK\����������+LVWRULFDO�ORJJLQJ
RSHUDWLRQV�DUH�NQRZQ�WR�KDYH�LQFOXGHG
UHPRYDO�RI�/:'�IURP�VWUHDPV�RIWHQ
SHUIRUPHG�DW�VWDWH�DJHQF\�UHTXHVW��0RXQW�
��������7KHVH�IDFWRUV�LQGLFDWH�WKDW�/:'�LV
OLPLWHG�RQ�3$/&2�VWUHDPV��EXW�WKH�H[WHQW
WR�ZKLFK�FKDQQHO�PRUSKRORJ\�DQG�RU
IORRGSODLQV�KDYH�EHHQ�DIIHFWHG�LV�XQNQRZQ�
)LHOG�LQYHQWRULHV�RI�/:'�KDYH�FRQILUPHG
GHILFLHQFLHV�LQ�DOO�:$$V��5���������

Construction in Floodplains
7KH�SDUDPHWHUV�WKDW�FRXOG�DIIHFW
IORRGSODLQV�LQFOXGH�WKH�IROORZLQJ�

• &RQVWUXFWLRQ�RU�H[FDYDWLRQ�DQG�ILOOLQJ�RI
WKH�IORRGSODLQ

• &RQVWULFWLRQV�LQ�WKH�VWUHDP�FKDQQHO�
VXFK�DV�D�EULGJH��ZKLFK�FRXOG�FKDQJH
WKH�IORRGSODLQ�ORFDOO\

• /RQJ�WHUP�VHGLPHQWDWLRQ

• 6XVFHSWLELOLW\�WR�PDMRU�VWRUP�HYHQWV
ZLWK�UHODWHG�DJJUDGDWLRQ

(IIHFWV�RQ�IORRGSODLQV�DUH�DOVR�VWURQJO\
FRUUHODWHG�WR�FKDQQHO�PRUSKRORJ\���&KDQQHO
DJJUDGDWLRQ�FDQ�LQFUHDVH�IORRG�IUHTXHQF\�LQ
WKH�DUHD�DGMDFHQW�WR�WKH�DIIHFWHG�VWUHDP
UHDFK���7KH�SULPDU\�HIIHFW�RQ�IORRGSODLQV�LV
FKDQJH�LQ�LWV�DELOLW\�WR�DEVRUE�DQG�WUDQVPLW
IORRG�IORZV�

Gravel Mining
([FDYDWLRQ�RI�VDQG�DQG�JUDYHOV�IURP
VWUHDPV�KDV�GLUHFW�HIIHFWV�RQ�WKH�IOXYLDO
V\VWHP��.RQGROI�DQG�0DWWKHZV��������
5HPRYDO�RI�SDUW�RI�WKH�VWUHDPEHG�DOWHUV�WKH
K\GUDXOLF�FKDUDFWHULVWLFV�RI�WKH�FKDQQHO�DQG
LQWHUUXSWV�WKH�QDWXUDO�WUDQVSRUW�RI�EHGORDG
WKURXJK�WKH�VWUHDP���7KH�PRVW�LPPHGLDWH
FRQVHTXHQFH�FDQ�EH�GHJUDGDWLRQ�RI�WKH�EHG
ERWK�XSVWUHDP�DQG�GRZQVWUHDP���&UHDWLRQ
RI�D�KROH�LQ�WKH�VWUHDPEHG�PDNHV�WKH
FKDQQHO�ORFDOO\�VWHHSHU�DQG�WKHUHE\
LQFUHDVHV�WKH�VKHDU�VWUHVV�RQ�WKH�EHG�
(URVLRQ�RI�WKH�EHG�ZLOO�SURSDJDWH�XSVWUHDP
DV�DGGLWLRQDO�VHFWLRQV�EHFRPH�VWHHSHU�DQG
SURJUHVVLYHO\�HURGH��&ROOLQV�DQG�'XQQH�
��������7KLV�HURVLRQ�FDQ�DIIHFW�ILVK
VSDZQLQJ�JUDYHOV�DQG�FDQ�HQGDQJHU
VWUXFWXUHV�LQ�WKH�ULYHU�VXFK�DV�EULGJHV�RU
SLHUV��0RXQW����������,I�WKH�EHG�GHJUDGDWLRQ
LV�UDSLG��VWUHDPEDQNV�FDQ�EH�XQGHUPLQHG�
7KH�LQLWLDO�SLW�DOVR�VHUYHV�DV�D�EHGORDG�WUDS
DQG�UHPRYHV�SDUW�RI�WKH�VWUHDPªV�EHGORDG�
7KH�IORZLQJ�ZDWHU�ZRXOG�WKHQ�KDYH�JUHDWHU
SRWHQWLDO�WR�HURGH�WKH�EHG�DQG�EDQNV
GRZQVWUHDP�IURP�WKH�SLW���$GGLWLRQDOO\�
FRQVLVWHQW�UHPRYDO�RI�JUDYHO�IURP�EDUV�LQ�D
ULYHU�OLPLWV�DQG�RU�SUHYHQWV�DQ\�QDWXUDO
HVWDEOLVKPHQW�RI�YHJHWDWLRQ�RQ�WKH�EDUV�
DQG�PD\�OHDG�WR�ORQJ�WHUP�FKDQJHV�LQ
FKDQQHO�FRQILJXUDWLRQ�DW�WKH�ORFDO�VLWH�
*UDYHO�PLQLQJ�PD\�DOVR�GHFUHDVH�IORRG
OHYHOV�E\�SURYLGLQJ�PRUH�URRP�LQ�WKH
IORRGSODLQ�WR�DFFRPPRGDWH�IORRG�IORZV�
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*UDYHO�PLQLQJ�E\�VNLPPLQJ��LQ�ZKLFK
VXFFHVVLYH�OD\HUV�RI�JUDYHO�DUH
LQFUHPHQWDOO\�UHPRYHG�IURP�WKH�VXUIDFH�RI
D�JUDYHO�EDU��DV�SURSRVHG�E\�3$/&2��LV�QRW
H[SHFWHG�WR�KDYH�WKH�VDPH�HIIHFWV�DV�SLW
PLQLQJ�RI�JUDYHO���5HVHDUFK�RQ�WKH�HIIHFWV�RI
WKLV�PHWKRG��KRZHYHU��LV�UHODWLYHO\�VSDUVH�

������ (QYLURQPHQWDO�(IIHFWV

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH��E\�LVVXH�
WKH�HIIHFWV�RI�HDFK�DOWHUQDWLYH�RQ�ZDWHU
TXDQWLW\�DQG�TXDOLW\��DV�ZHOO�DV�RQ
IORRGSODLQV���,Q�VRPH�VHFWLRQV��ZKHUH
VXIILFLHQW�GDWD�ZHUH�DYDLODEOH��HIIHFWV�DUH
GLVFXVVHG�E\�:$$�RU�+8���6HFWLRQ��������
GLVFXVVHV�HIIHFWV�RQ�ZDWHU�TXDQWLW\�
LQFOXGLQJ�SHDN�IORZV�DQG�VXPPHU�ORZ�IORZV�
6HFWLRQ���������GLVFXVVHV�HIIHFWV�RQ�ZDWHU
TXDOLW\��LQFOXGLQJ�ZDWHU�WHPSHUDWXUH�
VHGLPHQW��DQG�WXUELGLW\���6HFWLRQ��������
GLVFXVVHV�IORRGSODLQV��FKDQQHO�PRUSKRORJ\�
DQG�JUDYHO�PLQLQJ���$�VXPPDU\�RI�WKH
HIIHFWV�E\�DOWHUQDWLYH�LV�SUHVHQWHG�LQ�7DEOH
������

�������� 7KUHVKROGV�RI�6LJQLILFDQFH

7KH�LQWHUUHODWLRQVKLS�RI�PDQDJHPHQW
DFWLYLWLHV��HQYLURQPHQWDO�FRPSRQHQWV�RU
V\VWHPV��DQG�UHODWHG�WKUHVKROGV�RI
VLJQLILFDQFH��DUH�GLVFXVVHG�LQ�6HFWLRQ����
DQG�LOOXVWUDWHG�LQ�)LJXUH���������6HFWLRQ����
GHVFULEHV�WKH�LQWHUUHODWLRQVKLS�RI�HIIHFWV
DPRQJ�WKH�HQYLURQPHQWDO�FRPSRQHQWV�DQG
WKH�UHODWHG�WKUHVKROGV�RI�VLJQLILFDQFH�IRU
6HFWLRQV������:DWHUVKHGV��+\GURORJ\��DQG
)ORRGSODLQV�������6RLOV�DQG�*HRPRUSKRORJ\�
�����:HWODQGV�DQG�5LSDULDQ�/DQGV��DQG�����
)LVK�DQG�$TXDWLF�+DELWDW�

(DFK�VHFWLRQ�EHORZ�GHILQHV�VLJQLILFDQFH
VRPHZKDW�GLIIHUHQWO\���7KH�VFLHQWLILF
XQGHUVWDQGLQJ�RI�WKH�LPSDFW�PHFKDQLVPV
DQG�WKH�DYDLODELOLW\�RI�GDWD�GHWHUPLQHG�WKH
WKUHVKROG���6SHFLILF�WKUHVKROGV�RI
VLJQLILFDQFH�DUH�GLVFXVVHG�DW�WKH�EHJLQQLQJ
RI�HDFK�VXEVHFWLRQ���)RU�ODQG�PDQDJHPHQW
DFWLYLWLHV�WKDW�DIIHFW�ODUJH�DUHDV�VXFK�DV�WKH
SURSRVHG�DOWHUQDWLYHV��HIIHFWV�DUH�GLIIXVHG
DFURVV�WKH�ODQGVFDSH��DQG�LQ�PDQ\�FDVHV�DUH

QRW�TXDQWLILDEOH�ZLWKRXW�VLWH�VSHFLILF
PRQLWRULQJ�DQG�VWXG\���7KHUHIRUH�
WKUHVKROGV�ZHUH�JHQHUDOO\�GHILQHG�LQ�D
TXDOLWDWLYH�PDQQHU��EDVHG�RQ�ZKDW�ZDV
FRQVLGHUHG�WR�EH�WKH�PRVW�UHDVRQDEOH
IUDPHZRUN�IRU�HYDOXDWLQJ�HIIHFWV�
7KUHVKROGV�RI�VLJQLILFDQFH�IRU�ZDWHU�TXDOLW\
SDUDPHWHUV�DUH�EDVHG�RQ�WKH�1RUWK�&RDVW
5HJLRQDO�:DWHU�4XDOLW\�&RQWURO�%RDUG
%DVLQ�3ODQ���+RZHYHU��WKH�DELOLW\�WR�PHHW
WKHVH�WKUHVKROGV�LV�EDVHG�RQ�DQ�HYDOXDWLRQ
RI�WKH�W\SH�DQG�UDQJH�RI�SUHVFULSWLRQV�DQG
%03V�DSSOLHG�DFURVV�WKH�ODQGVFDSH�

�������� :DWHU�4XDQWLW\�(IIHFWV

Peak Flows

THRESHOLD OF SIGNIFICANCE

7KH�HIIHFWV�RI�FKDQJHV�LQ�VWUHDP�IORZV�DUH
KLJKO\�VLWH�GHSHQGHQW���3RWHQWLDO�HIIHFWV�RI
LQFUHDVHG�SHDN�IORZV�LQFOXGH�WKH�ULVN�RI
VWUHDP�FKDQQHO�FKDQJHV�DQG�WKH�ULVN�RI
DIIHFWLQJ�SHRSOH�RU�SURSHUW\���7R�SURYLGH�D
IUDPH�RI�UHIHUHQFH�IRU�HYDOXDWLQJ
VLJQLILFDQFH��WZR�TXDQWLWDWLYH�VWDQGDUGV
ZHUH�XVHG����)RU�WKH�HIIHFWV�RQ�VWUHDP
FKDQQHOV��WKH�OLNHOLKRRG�RI�RQH�IRRW�RI�VFRXU
DQG�RU�EDQN�HURVLRQ�RQ�DQ�DJJUHJDWH�RI
������IHHW�RI�&ODVV�,�DQG�&ODVV�,,�VWUHDPV
ZDV�XVHG�DV�D�WKUHVKROG���)RU�ULVN�WR�SHRSOH
DQG�SURSHUW\��WKH�OLNHOLKRRG�RI�FKDQJLQJ�WKH
UHFXUUHQFH�LQWHUYDO�RI�D�VWRUP�IURP�ILYH
\HDUV�WR�WZR�\HDUV�ZDV�XVHG�IRU�D�WKUHVKROG�
7KHVH�WZR�WKUHVKROGV�VHUYH�DV�D�VWDQGDUG
IRU�MXGJLQJ�HIIHFWV�DOWKRXJK�RQO\�TXDOLWDWLYH
HVWLPDWHV�RI�EHG�VFRXU�RU�IORRG�UHFXUUHQFH
LQWHUYDOV�DUH�PDGH���8QGHU�HDFK
DOWHUQDWLYH��WKH�SRWHQWLDO�IRU�SHDN�IORZ
LQFUHDVHV�UHODWHG�WR�URDGV�ZLOO�EH�GLVFXVVHG
ILUVW��IROORZHG�E\�WKH�SRWHQWLDO�IRU�LQFUHDVHG
SHDN�IORZV�UHODWHG�WR�WLPEHU�KDUYHVW�

ROAD-RELATED PEAK FLOW INCREASES -
ALL ALTERNATIVES

([LVWLQJ�DQG�SURSRVHG�URDG�GHQVLWLHV�DUH
VKRZQ�LQ�)LJXUH���������7KH�URDG�GHQVLW\�LQ
HDFK�ZDWHUVKHG�LV�DVVXPHG�QRW�WR�YDU\
VLJQLILFDQWO\�DPRQJ�WKH�DOWHUQDWLYHV���0RVW
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Table 3.4-6.  Relationships Between Management Activities and Water-Related
Parameters

Impact Parameter

Water Quantity Water Quality

Geomorphic Process/
Management Activity Peak flows

Low
flows

Floodplains/
Channel

Morphology**

Turbidity/
Suspended

Seds.* Nitrates Temperature Herbicides
Timber harvest Yes Yes Yes Yes No Yes Yes
Roads Yes No Yes Yes No No No
Gravel mining No No Yes Yes No No No
Site operations No No No Yes No Yes No

Alternative 1
Timber harvest 0 0 + - 0 - 0
Roads - N/A - - N/A N/A N/A
Gravel mining N/A N/A 0 0 N/A N/A N/A
Site operations N/A N/A N/A ? ? ? N/A
Overall effect - 0 + - ? ? 0

Alternatives 2 and 2a
Timber harvest 0 0 + + 0 + 0
Roads 0 N/A + ++ N/A N/A N/A
Gravel mining N/A N/A 0 0 N/A N/A N/A
Site operations N/A N/A N/A ? ? ? N/A
Overall effect 0 0 + + ? ? 0

Alternative 3
Timber harvest 0 0 ++ + 0 ++ 0
Roads 0 N/A + + N/A N/A N/A
Gravel mining N/A N/A 0 0 N/A N/A N/A
Site operations N/A N/A N/A ? ? ? N/A
Overall effect + 0 ++ + ? ? 0

Alternative 4
Timber harvest 0 0 ++ ++ 0 ++ 0
Roads 0 N/A + ++ N/A N/A
Gravel mining N/A N/A 0 0 N/A N/A N/A
Site operations N/A N/A N/A ? ? ? N/A
Overall effect 0 0 + + ? ? 0

0 = negligible trends
- = trend away from background
-- = rapid trend away from background

+ = trend toward background
++ = rapid trend toward background
? = variable, indeterminate
N/A = not applicable
Background = mature forest
*Keyed into fine sediment delivery; see Soils/Geomorphology section
**Keyed into coarse sediment as well as peak flows; see Soils/Geomorphology section
Source:  Foster Wheeler Environmental Corporation, 1998



Figure 3.4-5  Road Density on Palco and Elk River Timber Company Lands
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�3$/&2�ODQG�DOUHDG\�KDV�D�UHODWLYHO\�KLJK
URDG�GHQVLW\��WKXV��3$/&2�ZRXOG�QRW�KDYH
WR�EXLOG�PDQ\�QHZ�URDGV�WR�DFFHVV�WLPEHU�
$OWKRXJK�DSSUR[LPDWHO\�����PLOHV�RI�URDG
DUH�H[SHFWHG�WR�EH�EXLOW�GXULQJ�WKH�OLIH�RI
WKH�+&3��WKLV�ZRXOG�EH�RQO\�����SHUFHQW�RI
WKH�WRWDO�H[LVWLQJ�URDG�PLOHDJH�

7KH�ORFDWLRQ�RI�URDGV�DQG�SHUFHQW�RI�D
ZDWHUVKHG�RFFXSLHG�E\�URDGV�DUH�WKH�OLNHO\
IDFWRUV�WR�SRWHQWLDOO\�LQFUHDVH�SHDN�IORZV�
5RDGV�ORFDWHG�RQ�ULGJH�WRSV�DUH�OHVV�OLNHO\
WR�GUDLQ�LQWR�DQG�FURVV�VWUHDPV�FRPSDUHG�WR
URDGV�ORFDWHG�DW�PLG�VORSH�DQG�ORZHU�VORSH
WKDW�FURVV�DQG�GUDLQ�LQWR�PDQ\�VWUHDPV�
$OVR��WKH�URDG�GHQVLW\�RI�D�ZDWHUVKHG�ZRXOG
PRUH�OLNHO\�HIIHFW�LQFUHDVHV�SHDN�IORZV�DW
WKH�]HUR��DQG�ILUVW�RUGHU�EDVLQ�VFDOH�ZKHUH�D
URDG�ZRXOG�RFFXS\�D�ODUJHU�SHUFHQWDJH�RI
WKDW�]HUR��DQG�ILUVW�RUGHU�EDVLQ����$VVXPLQJ
D�URDG�ZLGWK�RI����IHHW��D�URDG�GHQVLW\�RI���
PLOHV�SHU�VTXDUH�PLOH�LV�HTXLYDOHQW�WR
DSSUR[LPDWHO\�����DFUHV�RI�URDG�SHU�DFUH�RI
ODQG�RU�����SHUFHQW�RI�WKH�ZDWHUVKHG���,Q�D
]HUR��RU�ILUVW�RUGHU�EDVLQ��LI�KDOI�WKH�DFUHV
DUH�LPSDFWHG�E\�URDGV��WKHUH�ZRXOG�EH�D
JUHDWHU�SRWHQWLDO�RI�SHDN�IORZ�LQFUHDVHV�

.HSSHOHU�DQG�=LHPHU��������LQGLFDWHG�WKDW
DW�&DVSDU�&UHHN��QR�HIIHFWV�RFFXUUHG�ZLWK
����SHUFHQW�RI�D�ZDWHUVKHG�RFFXSLHG�E\
URDGV������PL�PL�����+RZHYHU��WKH\�DOVR
QRWHG�IRU�WKH�ZDWHUVKHG�WKH\�VWXGLHG�WKDW
WKH�RQO\�URDG�SUHVHQW�ZDV�ORFDWHG�DGMDFHQW
WR�WKH�PDLQVWHP��D�VLWXDWLRQ�LQ�ZKLFK
GUDLQDJH�QHWZRUN�H[WHQVLRQ�IURP�URDGV
ZRXOG�EH�PLQLPDO���-RQHV�DQG�*UDQW�������
IRXQG�LQGLFDWLRQV�RI�SHDN�IORZ�LQFUHDVH�LQ
ZDWHUVKHGV�WKDW�ZHUH�VL[�SHUFHQW�URDGHG
������PL�PL�����,QFUHDVHG�SHDN�IORZV�DUH
PRVW�OLNHO\�WR�RFFXU�ZKHUH�WKH�URDG
GHQVLWLHV�DUH�WKH�KLJKHVW���7KH�KLJKHU�WKH
URDG�GHQVLW\��WKH�PRUH�OLNHO\�WKH�HIIHFW�RQ
SHDN�IORZV���7KH�HIIHFWV�RI�LQFUHDVHG�SHDN
IORZV�DUH�OLNHO\�WR�EH�PRUH�SURQRXQFHG�LQ
]HUR����ILUVW��DQG�VHFRQG�RUGHU�ZDWHUVKHGV
DQG�LQ�WKDW�RUGHU���:KLOH�WKH�OHYHO�RI
LQFUHDVH�LQ�SHDN�IORZV��DQG�WKXV�HIIHFWV�RQ
FKDQQHO�PRUSKRORJ\��FDQQRW�EH�SUHGLFWHG�

VWUHDPEDQNV�LQ�WKH�DUHD�DUH�JHQHUDOO\
VHQVLWLYH�WR�IORRG�IORZV�GXH�WR�WKH�KLJKO\
XQVWDEOH�QDWXUH�RI�WKH�VWUHDPEDQNV�DQG
KLOOVORSHV�DGMDFHQW�WR�VWUHDPV��VHH�6HFWLRQ
�����6RLOV�DQG�*HRPRUSKRORJ\��

&XUUHQWO\��VHYHQ�+8V�KDYH�URDG�GHQVLWLHV
ZKLFK�DSSURDFK���PL�PL����,I�SURSRVHG�URDGV
DUH�DGGHG�WR�H[LVWLQJ�URDGV��QLQH�+8V�ZLOO
EH�DERYH���PL��PL���ZKLOH�WZR�ZLOO�EH�DERYH
��PL�PL��LQ�URDG�GHQVLW\��)LJXUH����������7KH
KLJKHVW�GHQVLW\�RI�SURSRVHG�URDGV�RFFXUV�LQ
WKH�)UHVKZDWHU�&UHHN�+8��ZKHUH�DQ
DGGLWLRQDO�����PL�PL��RI�URDG�ZRXOG�EH
DGGHG���,Q�WKH�IXWXUH��LW�ZRXOG�KDYH�D�URDG
GHQVLW\�RI�DSSUR[LPDWHO\�����PL�PL����7KH
/RZHU�(HO��/RZHU�<DJHU��/DZUHQFH�&UHHN�
1RUWK�<DJHU��DQG�/DUDEHH�+8V�ZRXOG�DOVR
KDYH�UHODWLYHO\�KLJK�URDG�GHQVLWLHV�
1RWDEO\��WKH�OLQNDJH�EHWZHHQ�QHZ�URDGV
DQG�WKH�VWUHDP�V\VWHP�ZRXOG�QRW�EH�DV
GLUHFW�DV�ZLWK�ROGHU�URDGV�ZLWK�LQVLGH
GLWFKHV���7KH�5RDG�*XLGHOLQHV��GLVFXVVHG�LQ
6HFWLRQ������6RLOV�DQG�*HRPRUSKRORJ\�
UHFRPPHQG�RXWVORSLQJ�RI�URDGV�ZLWK�UROOLQJ
GLSV�ZKHUH�IHDVLEOH��DQG�LQVWDOODWLRQ�RI�FURVV
GUDLQV�DW�UHJXODU�LQWHUYDOV�GHSHQGLQJ�RQ
URDG�VORSH���%RWK�RI�WKHVH�SUDFWLFHV�ZRXOG
OLPLW�WKH�H[WHQVLRQ�RI�WKH�GUDLQDJH�QHWZRUN
WKDW�RFFXUV�IURP�URDGEXLOGLQJ���7KHUHIRUH
WKHUH�LV�VRPH�EXLOW�LQ�PLWLJDWLRQ�IRU�QHZ
URDGVª�HIIHFWV��,I�PDQ\�URDGV�DUH�ORFDWHG�LQ
]HUR��RU�ILUVW�RUGHU�EDVLQV��VFRXU�FRXOG�RFFXU
RQ�WKHVH�VPDOOHU�FKDQQHOV�LQ�]HUR���ILUVW��
DQG�VHFRQG�RUGHU�ZDWHUVKHGV��ZKLFK�LQ�WXUQ
FRXOG�OHDG�WR�VOLJKWO\�LQFUHDVHG�DJJUDGDWLRQ
RQ�PDLQVWHP�FKDQQHOV��3HUVRQDO
FRPPXQLFDWLRQ��5��5��=LHPHU��������

8QGHU�HDFK�DOWHUQDWLYH��WKH�FUHDWLRQ�RI�D
5HVHUYH�ZRXOG�KDYH�OLWWOH�RU�QR�HIIHFW�RQ
URDG�UHODWHG�SHDN�IORZV���8QGHU
$OWHUQDWLYHV�����D��DQG����WKH�5HVHUYH�ZRXOG
QRW�FRQWDLQ�QXPHURXV�URDGV��EHFDXVH�LW
ZRXOG�EH�FRPSULVHG�PRVWO\�RI�ROG�JURZWK
IRUHVW���6RPH�URDGV�ZRXOG�EH�LQ�WKH�5HVHUYH�
KRZHYHU��QR�QHZ�URDGV�ZRXOG�EH�EXLOW��DQG
WKHUH�ZRXOG�EH�YLUWXDOO\�QR�FKDQJH�IURP
FXUUHQW�K\GURORJLF�FRQGLWLRQV�
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8QGHU�$OWHUQDWLYH����WKHUH�ZRXOG�EH�QR
PRGLILFDWLRQ�RI�URDGV�ZLWKLQ�WKH�5HVHUYH�
7KXV��VLJQLILFDQW�DPRXQWV�RI�URDGV�ZRXOG
UHPDLQ�K\GURORJLFDOO\�OLQNHG�ZLWK�VWUHDPV�
:KLOH�WKHUH�ZRXOG�EH�QR�DGGLWLRQDO�HIIHFW
EH\RQG�FXUUHQW�K\GURORJLFDO�FRQGLWLRQV�
]HUR��ILUVW��DQG�SRVVLEO\�VHFRQG�RUGHU
ZDWHUVKHGV�ZLWK�YHU\�KLJK�URDG�GHQVLWLHV
FRXOG�H[SHULHQFH�LQFUHDVHG�SHDN�IORZV�LQ
WKH�VPDOO�VWUHDP�FKDQQHOV�

1R�VSHFLILF�PLWLJDWLRQ�KDV�EHHQ�LGHQWLILHG
IRU�LQFUHDVHG�SHDN�IORZV�GXH�WR�URDGV�XQGHU
WKH�DOWHUQDWLYHV���+RZHYHU��VRPH�LQFLGHQWDO
SURWHFWLRQ�ZRXOG�EH�SURYLGHG�E\�VXFK
PHDVXUHV�DV�XVLQJ�RXWVORSLQJ�RQ�QHZ�URDGV
ZKHUHYHU�SRVVLEOH��DQG�DSSURSULDWH�VSDFLQJ
RI�GLWFK�UHOLHI�FXOYHUWV���7KHVH�PHDVXUHV
ZRXOG�GHFUHDVH�WKH�ULVN�RI�DQG�RU�YROXPH�RI
LQFUHDVHG�SHDN�IORZV���$OWKRXJK�WKH
XQPLWLJDWHG�ULVN�RI�SHDN�IORZV�ZRXOG�EH
PRGHUDWH�WR�KLJK��ZLWK�WKH�DERYH�PLWLJDWLRQ
LW�ZRXOG�EH�UHGXFHG�WR�D�PRGHUDWH�OHYHO�

TIMBER HARVEST-RELATED PEAK FLOW
INCREASES

Alternative 1 (No Action/No Project)

7KH�VWDWH�DQG�IHGHUDO�DVVXPSWLRQV�IRU
DVVHVVLQJ�HQYLURQPHQWDO�LPSDFWV�WR�DTXDWLF
UHVRXUFHV�XQGHU�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�GLIIHU�GXH�WR�GLIIHUHQFHV�LQ
DQDO\VLV�DSSURDFK�UHTXLUHG�E\�&(4$�DQG
1(3$���&(4$�LPSOHPHQWLQJ�UHJXODWLRQV
UHTXLUH�WKDW�DQ�(,5�GLVFXVV�§WKH�H[LVWLQJ
FRQGLWLRQV��DV�ZHOO�DV�ZKDW�ZRXOG�EH
UHDVRQDEO\�H[SHFWHG�WR�RFFXU�LQ�WKH
IRUHVHHDEOH�IXWXUH�LI�WKH�SURMHFW�ZHUH�QRW
DSSURYHG¨�>���&�&�5��������G����@���&(4$
GRHV�QRW�UHTXLUH�HLWKHU�D�SURMHFWLRQ�LQWR�WKH
ORQJ�WHUP�IXWXUH�WKDW�FRXOG�EH�GHHPHG�WR�EH
VSHFXODWLYH��QRU�GRHV�LW�UHTXLUH�D
TXDQWLWDWLYH�DQDO\VLV�RI�WKH�1R�3URMHFW
DOWHUQDWLYH�IRU�FRPSDULVRQ�ZLWK�WKH�RWKHU
DOWHUQDWLYHV���$FFRUGLQJO\��WKH�VWDWH�YHUVLRQ
RI�WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
DQDO\]HG�KHUH�FRQWHPSODWHV�RQO\�WKH�VKRUW
WHUP�DQG�LV�EDVHG�RQ�LQGLYLGXDO�7+3V�WKDW
ZRXOG�EH�HYDOXDWHG�FDVH�E\�FDVH���7KH�&')
YHUVLRQ�RI�1R�$FWLRQ�1R�3URMHFW�GRHV�QRW

DWWHPSW�WR�IRUHFDVW�KRZ�3$/&2ªV�HQWLUH
SURSHUW\�ZRXOG�ORRN�LQ����\HDUV��WKH�OHQJWK
RI�WKH�SURSRVHG�,73����6LQFH�LW�LV�XQNQRZQ
KRZ�PDQ\�7+3V�WKHUH�ZRXOG�EH��ZKHUH
WKH\�ZRXOG�OLH�JHRJUDSKLFDOO\��DQG�KRZ�WKH\
ZRXOG�GLIIHU�LQ�GHWDLO��QR�TXDQWLWDWLYH
DQDO\VLV�RI�7+3V�LV�SUHVHQWHG��VHH�6HFWLRQ
�����

7KH�OLNHO\�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
ZRXOG�FRQVLVW�RI�3$/&2�RSHUDWLQJ�LQ�D
PDQQHU�VLPLODU�WR�FXUUHQW�7+3�SUDFWLFHV
DQG�VXEMHFW�WR�H[LVWLQJ�&')�UHJXODWRU\
DXWKRULW\���,Q�UHYLHZLQJ�LQGLYLGXDO�7+3V�
&')�LV�UHTXLUHG�WR�FRPSO\�ZLWK�WKH�)3$�
)35V��DQG�&(4$�WKURXJK�LWV�FHUWLILHG
IXQFWLRQDO�HTXLYDOHQW�SURJUDP��VHH�6HFWLRQ
�������7KH�VSHFLILF�FULWHULD�IRU�HYDOXDWLQJ
7+3V�FRQWDLQHG�LQ�WKH�)35V�DUH�FRPELQHG
ZLWK�WKH�FDVH�E\�FDVH�HYDOXDWLRQ�RI�HDFK
7+3�IRU�VLJQLILFDQW�HIIHFWV�RQ�WKH
HQYLURQPHQW�IROORZHG�E\�FRQVLGHUDWLRQ�RI
DOWHUQDWLYHV�DQG�PLWLJDWLRQ�PHDVXUHV�WR
VXEVWDQWLDOO\�OHVVHQ�WKRVH�HIIHFWV���8QGHU
&(4$�DQG�WKH�)35V��&')�PXVW�QRW
DSSURYH�D�SURMHFW�LQFOXGLQJ�D�7+3�DV
SURSRVHG�LI�LW�ZRXOG�FDXVH�D�VLJQLILFDQW
HIIHFW�RQ�WKH�HQYLURQPHQW�DQG�WKHUH�LV�D
IHDVLEOH�DOWHUQDWLYH�RU�IHDVLEOH�PLWLJDWLRQ
PHDVXUH�DYDLODEOH�WR�DYRLG�RU�PLWLJDWH�WKH
HIIHFW���$Q�DGYHUVH�HIIHFW�RQ�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG�EH
D�VLJQLILFDQW�HIIHFW�XQGHU�&(4$�

,Q�DGGLWLRQ��WKH�SUHVHQW�)35V�SURYLGH�WKDW
WKH�'LUHFWRU�RI�&')�VKDOO�GLVDSSURYH�D
WLPEHU�KDUYHVWLQJ�SODQ�DV�QRW�FRQIRUPLQJ�WR
WKH�UXOHV�LI��DPRQJ�RWKHU�WKLQJV��WKH�SODQ
ZRXOG�UHVXOW�LQ�HLWKHU�D�WDNLQJ�RU�D�ILQGLQJ
RI�MHRSDUG\�RI�ZLOGOLIH�VSHFLHV�OLVWHG�DV�UDUH�
WKUHDWHQHG��RU�HQGDQJHUHG�E\�WKH�)LVK�DQG
*DPH�&RPPLVVLRQ�RU�D�IHGHUDO�ILVK�RU
ZLOGOLIH�DJHQF\�RU�ZRXOG�FDXVH�VLJQLILFDQW�
ORQJ�WHUP�GDPDJH�WR�OLVWHG�VSHFLHV���7R
PDNH�D�GHWHUPLQDWLRQ�DV�WR�WKH�HIIHFW�RI�D
7+3�RQ�OLVWHG�ILVK�RU�ZLOGOLIH�VSHFLHV��&')
URXWLQHO\�FRQVXOWV�ZLWK�RWKHU�VWDWH�DJHQFLHV
DQG�QRWLILHV�IHGHUDO�ILVK�DQG�ZLOGOLIH
DJHQFLHV���7KHVH�SURFHVVHV�DQG�LQGHSHQGHQW
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LQWHUQDO�UHYLHZ�E\�&')�ELRORJLVWV�FDQ�UHVXOW
LQ�D�7+3�FRQWDLQLQJ�DGGLWLRQDO�VLWH�VSHFLILF
PLWLJDWLRQ�PHDVXUHV�VLPLODU�WR�WKH�RQHV
GHVFULEHG�LQ�WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�DOWHUQDWLYH���&')�EHOLHYHV�WKDW�LWV
H[LVWLQJ�SURFHVV�XVLQJ�WKH�)35V�DQG�WKH
&(4$�7+3�E\�7+3�UHYLHZ�DQG�PLWLJDWLRQ
DUH�VXIILFLHQW�WR�DYRLG�WDNH�RI�OLVWHG�VSHFLHV�

7KH�PLWLJDWLRQ�E\�ZKLFK�DQ�LQGLYLGXDO�7+3
LV�GHWHUPLQHG�WR�FRPSO\�ZLWK�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�ILUVW�E\
FRPSOLDQFH�ZLWK�VSHFLILF�VWDQGDUGV�LQ�WKH
)35V�DQG�WKHQ�E\�GHYHORSPHQW�RI�VLWH�
VSHFLILF�PLWLJDWLRQ�PHDVXUHV�LQ�UHVSRQVH�WR
VLJQLILFDQW�HIIHFWV�LGHQWLILHG�LQ�WKH�&(4$
IXQFWLRQDO�HTXLYDOHQW�HQYLURQPHQWDO
DQDO\VLV�RI�WKH�LQGLYLGXDO�7+3���&RPSOLDQFH
LV�DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�GHWDLOHG
PLWLJDWLRQ�PHDVXUHV�WDLORUHG�WR�ORFDO
FRQGLWLRQV�LQFOXGLQJ��EXW�QRW�OLPLWHG�WR�
FRQVLGHUDWLRQ�RI�VORSH�VWDELOLW\��HURVLRQ
KD]DUG��URDG�DQG�VNLG�WUDLO�ORFDWLRQ��:/3=
ZLGWK��%03V�RQ�KLOOVORSHV�DQG�ZLWKLQ
:/3=V��DQG�ZLOGOLIH�DQG�ILVK�KDELWDW�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�DOWHUQDWLYH���,Q�VRPH
FDVHV��&')�PD\�GHWHUPLQH�WKDW�LW�LV�QRW
IHDVLEOH�WR�PLWLJDWH�D�VLJQLILFDQW�HIIHFW�RI�D
7+3�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW���,Q
VXFK�D�VLWXDWLRQ��&')�ZRXOG�QHHG�WR
GHWHUPLQH�ZKHWKHU�VSHFLILF�SURYLVLRQV�RI�WKH
)35V�VXFK�DV�QRW�DOORZLQJ�WDNH�RI�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG
SURKLELW�&')�IURP�DSSURYLQJ�WKH�7+3���,I
DSSURYDO�LV�QRW�VSHFLILFDOO\�SURKLELWHG��&')
ZRXOG�QHHG�WR�ZHLJK�D�YDULHW\�RI�SRWHQWLDOO\
FRPSHWLQJ�SXEOLF�SROLFLHV�LQ�GHFLGLQJ
ZKHWKHU�WR�DSSURYH�WKH�7+3���$�7+3�ZLWK�D
VLJQLILFDQW�UHPDLQLQJ�HIIHFW�FRXOG�EH
DSSURYHG�ZLWK�D�VWDWHPHQW�RI�RYHUULGLQJ
FRQVLGHUDWLRQV��EXW�VXFK�DQ�DSSURYDO�ZRXOG
EH�H[SHFWHG�WR�EH�UDUH�

$V�QRWHG�LQ�6HFWLRQ������XQGHU�1(3$�WKH
GHJUHH�RI�DQDO\VLV�GHYRWHG�WR�HDFK
DOWHUQDWLYH�LQ�WKH�(,6�ZLOO�EH�VXEVWDQWLDOO\
VLPLODU�WR�WKDW�GHYRWHG�WR�WKH�3URSRVHG
$FWLRQ�3URSRVHG�3URMHFW���7KH�IHGHUDO
DJHQFLHV�UHFRJQL]H�WKDW�D�ZLGH�YDULHW\�RI
SRWHQWLDO�VWUDWHJLHV�FRXOG�EH�DSSOLHG�WKDW
FRXOG�UHSUHVHQW�D�1R�$FWLRQ�1R�3URMHFW
VFHQDULR�DQG�WKDW�WKH\�ZRXOG�LQYROYH
FRQVLGHUDWLRQ�RI�WKH�VDPH�PLWLJDWLRQ
PHDVXUHV�DV�GHVFULEHG�DERYH���)RU�WKH
SXUSRVHV�RI�DQDO\VLV�XQGHU�1(3$��KRZHYHU�
WKHVH�DGGLWLRQDO�PLWLJDWLRQ�PHDVXUHV�DUH
UHSUHVHQWHG�DV�50=V��UDWKHU�WKDQ
PDQDJHPHQW�RSWLRQV�GHYHORSHG�IRU�VLWH�
VSHFLILF�FRQGLWLRQV���&RQVHTXHQWO\��WKH
DQDO\VLV�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=�ZLGWK
DUH�FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH
DGHTXDWH�EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D
UHVXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ�3$/&2
ODQGV�

$V�QRWHG�DERYH��WKH�HYDOXDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�GLIIHUV�XQGHU�&(4$�DQG
1(3$���)RU�&(4$�WKH�1R�$FWLRQ
DOWHUQDWLYH�LV�QRW�SURMHFWHG�LQWR�WKH�ORQJ�
WHUP�IXWXUH���,Q�WKH�VKRUW�WHUP��WKH
FRQIRUPDQFH�ZLWK�WKH�)35V��WKH�IHGHUDO�DQG
&DOLIRUQLD�(6$V��DQG�RWKHU�IHGHUDO�DQG
VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D�7+3��DQG
VLWH�VSHFLILF�EDVLV���$�ZLGH�YDULHW\�RI
PLWLJDWLRQ�PHDVXUHV�WDLORUHG�WR�ORFDO
FRQGLWLRQV�LV�DSSOLHG�ZLWK�WKH�SXUSRVH�RI
DYRLGLQJ�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV
DQG�WDNH�RI�OLVWHG�VSHFLHV���&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
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ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

7KH�SRWHQWLDO�IRU�SHDN�IORZ�HIIHFWV�GXH�WR
WLPEHU�KDUYHVW�DUH�UHODWHG�WR�WKH�DPRXQW�RI
WLPEHU�KDUYHVWHG�LQ�UHODWLRQ�WR�WKH�EDVLQ
VL]H���,I�WLPEHU�KDUYHVW�RFFXUV�RYHU�D�ODUJH
ZDWHUVKHG��WKHUH�PD\�EH�SHDN�IORZ
LQFUHDVHV�DW�DQ\�RUGHU�ZDWHUVKHG��
+RZHYHU��+8V�ZRXOG�QRW�EH�HQWLUHO\
KDUYHVWHG�DW�WKH�VDPH�WLPH���7KHUHIRUH�
LQFUHDVHV�LQ�SHDN�IORZV�PD\�RFFXU�LQ�WKH
ILUVW�DQG�VHFRQG�RUGHU�ZDWHUVKHGV�LQ�WKH
SRUWLRQV�RI�WKH�+8�WKDW�ZRXOG�EH�KDUYHVWHG�
EXW�QRW�LQ�WKH�HQWLUH�+8��=LHPHU��������

$V�GLVFXVVHG�LQ�6HFWLRQ��������WKH�SULPDU\
HIIHFW�UHODWHG�WR�WLPEHU�KDUYHVW�DORQH�ZRXOG
EH�PRGHUDWH�LQFUHDVHV�LQ�IORZ�LQ�VPDOO
EDVLQV��SDUWLFXODUO\�GXULQJ�WKH�ILUVW�VWRUPV
RI�WKH�ZHW�VHDVRQ���:KLOH�WKUHVKROGV�IRU
SHDN�IORZ�HIIHFWV�DUH�QRW�ZHOO�GHILQHG��DQG
PRVW�RI�WKH�VWXGLHV�FRQGXFWHG�KDYH�EHHQ�RQ
ZDWHUVKHGV�PXFK�VPDOOHU�WKDQ�WKH
SODQQLQJ�ZDWHUVKHGV��LW�FDQ�EH�UHDVRQHG
WKDW�WKH�PRUH�WLPEHU�KDUYHVW�WKDW�RFFXUV�
WKH�PRUH�OLNHO\�WKHUH�ZLOO�EH�LQFUHDVHV�LQ
SHDN�IORZ�

,Q�VWXGLHV�RI�VPDOO�WULEXWDU\�ZDWHUVKHGV
OHVV�WKDQ����DFUHV�LQ�WKH�&DVSDU�&UHHN
ZDWHUVKHG��WKHUH�ZDV�D����SHUFHQW�PHDQ
SHDN�IORZ�LQFUHDVH�IRU�FOHDUFXW�WULEXWDU\
ZDWHUVKHGV�DQG�D����SHUFHQW�LQFUHDVH�IRU
SDUWLDOO\�FOHDUFXW�WULEXWDU\�ZDWHUVKHGV�IRU
IORZV�WKDW�RFFXU�OHVV�IUHTXHQWO\�WKDQ�WZLFH�D
\HDU��L�H���VDWXUDWHG�VRLO�PDQWOH�FRQGLWLRQV�
�=LHPHU��������

%DVHG�RQ�WLPEHU�KDUYHVW�PRGHOLQJ��3$/&2�
������WKH�DPRXQW�DQG�GLVWULEXWLRQ�RI�WLPEHU
KDUYHVW�LV�NQRZQ�RQO\�IRU�WKH�ILUVW����\HDUV�
$IWHU����\HDUV��WKH�UHVROXWLRQ�RI�WLPEHU
KDUYHVW�GDWD�LV�UHGXFHG�WR�WKH�OHYHO�RI�:$$�
0RVW�RI�WKH�:$$V��DV�GHILQHG��DUH�QRW

PHDQLQJIXO�IRU�HYDOXDWLQJ�ZDWHUVKHG�OHYHO
HIIHFWV��VLQFH�PRUH�WKDQ�RQH�ZDWHUVKHG�PD\
EH�LQFOXGHG�LQ�D�:$$���7KHUHIRUH�RQO\�WKH
HIIHFWV�GXULQJ�WKH�ILUVW�GHFDGH�RI�KDUYHVW
FDQ�EH�HYDOXDWHG���$VVXPLQJ�WKDW�WKH
PDJQLWXGH�DQG�GLVWULEXWLRQ�RI�WLPEHU
KDUYHVW�ZRXOG�EH�VLPLODU�LQ�VXEVHTXHQW
GHFDGHV��ZLWKLQ�WKH�UHPDLQLQJ�XQKDUYHVWHG
DUHDV���WKH�K\GURORJLFDO�HIIHFWV�ZRXOG�DOVR
EH�VLPLODU�

'XULQJ�WKH�ILUVW�WHQ�\HDUV�RI�WKH�+&3�
VHYHUDO�+8V�ZRXOG�EH�PRUH�LQWHQVLYHO\
KDUYHVWHG�ZKLFK�LQFOXGH�(ON�5LYHU����
SHUFHQW�RI�WRWDO�+8���/RZHU�(HO�����SHUFHQW
RI�WRWDO�+8���DQG�)UHVKZDWHU�&UHHN����
SHUFHQW�RI�WRWDO�+8���7DEOH��������3$/&2
������9ROXPH����0DS���������,Q�WKH�ILUVW�DQG
VHFRQG�RUGHU�GUDLQDJHV�WKDW�PD\�EH
KDUYHVWHG�ZLWKLQ�WKHVH�+8V��WKHUH�PD\�EH
LQFUHDVHV�LQ�SHDN�IORZV���7KH�SRWHQWLDO
LQFUHDVH�LQ�IORZV�FRXOG�UHVXOW�LQ�VFRXU
WKHUHE\�LQFUHDVLQJ�WXUELGLW\�DQG�VXVSHQGHG
VHGLPHQW�WR�OHYHOV�KLJKHU�WKDQ�SULRU�WR
WLPEHU�KDUYHVW���,Q�ODUJHU�EDVLQV�VXFK�DV
+8V��WKH�HIIHFWV�RQ�SHDN�IORZV�ZRXOG�EH
DWWHQXDWHG���DQG�ZRXOG�QRW�UHVXOW�LQ�D
PHDVXUDEOH�GLIIHUHQFH�LQ�SHDN�IORZV�
7KHUHIRUH��WKHUH�ZRXOG�EH�PLQLPDO�HIIHFWV
UHODWHG�WR�SHDN�IORZV�DW�WKH�+8�OHYHO�

ALTERNATIVE 2 (PROPOSED
ACTION/PROPOSED PROJECT)
7KLV�DOWHUQDWLYH�ZRXOG�KDYH�VLPLODU�HIIHFWV
RQ�SHDN�IORZV�DV�$OWHUQDWLYH�����7KH�DPRXQW
RI�IRUHVW�LQ�ULSDULDQ�DUHDV�ZRXOG�EH�VPDOOHU�
DQG�ILYH�SHUFHQW�PRUH�ODWH�VHUDO�IRUHVW
ZRXOG�EH�PDLQWDLQHG�DW�DOO�WLPHV���%HFDXVH
RI�WKH�IRUHVW�VHW�DVLGH�LQ�00&$V��WKH
SRWHQWLDO�IRU�LQFUHDVHG�SHDN�IORZV�PD\�EH
UHGXFHG�VRPHZKDW��EXW�LW�LV�XQOLNHO\�WKDW
WKH�HIIHFW�ZRXOG�EH�QRWLFHDEO\�GLIIHUHQW�WKDQ
$OWHUQDWLYH����VLQFH�WKH�RYHUDOO�KDUYHVW
OHYHOV�ZRXOG�EH�VLPLODU�



Table 3.4-7.   Acres of Harvest by HU in the first 10 years

WAA Hydrologic Unit Total Acres  PALCO Ownership Total
PALCO Harvest in First 

10 years
% of PALCO Ownership 

Harvested
% of Total Acres Harvested by 

PALCO
Bear/Mattole River Bear River 66294 16538 2252 14 3

Mattole Delta 56471 3869 648 17 1
Middle Mattole 54967 30 0 0 0
NF Mattole River 22765 5317 1525 29 7
Upper NF Mattole 17502 8788 1118 13 6

Bear/Mattole Riv Total 218001 34543 5543 16 3
Eel River Eel Delta 91612 10645 3700 35 4

Giants Ave 132969 2247 1072 48 1
Larabee Cr 56370 15009 5678 38 10
Lower Eel 44266 36016 11802 33 27
Sequoia 100956 11576 3982 34 4

Eel River Total 426174 75493 26234 35 6
Humboldt Bay Elk River 33838 22205 5826 26 17

Freshwater Cr 27666 15427 6724 44 24
Jacoby Cr 13028 379 26 7 0
Other 41109 157 20 13 0
Salmon Cr 13001 624 176 28 1

Humboldt Bay Total 128641 38793 12772 33 10
Mad River Butler Valley 53098 1805 96 5 0

Iaqua Buttes 39056 2099 90 4 0
Mad River Total 92154 3905 186 5 0
Van Duzen River Van Duzen WAA 55367 24945 4286 17 8
Van Duzen River Total 55367 24945 4286 17 8
Yager Creek Lawrence Cr 26927 15181 1672 11 6

Lower Yager 14747 14423 2423 17 16
Middle Yager 12816 2401 791 33 6
North Yager 30105 2117 997 47 3

Yager Creek Total 84594 34123 5883 17 7

Grand Total 1004931 211801 54904 26 5

Source:  Foster Wheeler Environmental Corporation, 1998

G:\WP\1693\PALCO2\12121-t4 - 10/3/98
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ALTERNATIVE 2A (NO ELK RIVER
PROPERTY)
7KLV�DOWHUQDWLYH�ZRXOG�EH�QHDUO\�LGHQWLFDO
LQ�HIIHFWV�RQ�SHDN�IORZV�DV�$OWHUQDWLYH���
(ON�5LYHU�7LPEHU�&RPSDQ\�ZRXOG�KDYH
VLPLODU�DPRXQWV�RI�KDUYHVW�DQG�URDG
EXLOGLQJ�LQ�WKH�(ON�5LYHU�+8���2QH
GLIIHUHQFH�LV�WKDW�LQ�WKH�(ON�5LYHU�+8�
WLPEHU�KDUYHVW�DW�DQ\�JLYHQ�WLPH�ZRXOG�EH
VOLJKWO\�OHVV�WKDQ�XQGHU�$OWHUQDWLYH����VLQFH
(ON�5LYHU�7LPEHU�&RPSDQ\�ZRXOG�KDYH�WR
XVH�WKH�EXIIHUV�GHVLJQHG�IRU�FRKR�VDOPRQ
SURWHFWLRQ���2YHUDOO��HIIHFWV�RQ�SHDN�IORZV
ZRXOG�EH�VLPLODU�WR�$OWHUQDWLYH���

ALTERNATIVE 3 (PROPERTY-WIDE
SELECTIVE HARVEST)
7KH�SRWHQWLDO�IRU�LQFUHDVHG�SHDN�IORZV
UHODWHG�WR�WLPEHU�KDUYHVW�DORQH�ZRXOG�EH
VLJQLILFDQWO\�OHVV�WKDQ�XQGHU�$OWHUQDWLYH���
ZLWK�VHOHFWLYH�KDUYHVW�DV�WKH�H[FOXVLYH
PHWKRG��WLPEHU�KDUYHVW�ZRXOG�SUHVXPDEO\
EH�ZLGHO\�GLVSHUVHG�DFURVV�WKH�3$/&2
RZQHUVKLS��DQG�WKXV�QR�VLJQLILFDQW�VKRUW��RU
ORQJ�WHUP�HIIHFW�LV�H[SHFWHG�

:LWKLQ�WKH�(ON�5LYHU�+8��WKH�+HDGZDWHUV
5HVHUYH�ZRXOG�SURWHFW�D�VXEVWDQWLDO
SURSRUWLRQ�RI�WKH�ZDWHUVKHG���7KHUHIRUH�
ZLWKLQ�WKLV�+8��WKHUH�ZRXOG�EH�PLQLPDO
HIIHFWV�

ALTERNATIVE 4  (63,000-ACRE NO-
HARVEST PUBLIC RESERVE)
7KH�HIIHFWV�RI�WKLV�DOWHUQDWLYH�ZRXOG�EH
VLPLODU�WR�$OWHUQDWLYH����WKH�RQO\�VLJQLILFDQW
GLIIHUHQFH�LV�WKDW�WKHUH�ZRXOG�EH�QR
LQFUHDVHG�SHDN�IORZV�UHODWHG�WR�KDUYHVW�LQ
WKH�5HVHUYH���,Q�WKH�+8V�ZKHUH�WKH��������
DFUH�5HVHUYH�LV�ORFDWHG��1RUWK��0LGGOH��DQG
/RZHU�<DJHU��(ON�5LYHU��/DZUHQFH��DQG
6DOPRQ�+8V���WKHUH�ZRXOG�EH�QR�SRWHQWLDO
IRU�WKLV�HIIHFW�DIWHU�UHFHQWO\�KDUYHVWHG�DUHDV
JURZ�EDFN�

Summer Low Flows

THRESHOLD OF SIGNIFICANCE

%HFDXVH�WKH�OLNHO\�HIIHFW�RI�DQ\�RI�WKH
DOWHUQDWLYHV�ZRXOG�EH�D�EHQHILFLDO�LQFUHDVH

LQ�VXPPHU�ORZ�IORZV��WKHUH�LV�QR�WKUHVKROG
RI�VLJQLILFDQFH�IRU�ORZ�IORZV�

ALTERNATIVE 1 (NO ACTION/NO PROJECT)
$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3��DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

6XPPHU�IORZV�PD\�LQFUHDVH�ZKHUH�WLPEHU
KDUYHVW�UDWH�LV�WKH�JUHDWHVW���6LJQLILFDQW
HIIHFWV�RQ�ORZ�IORZV�GXULQJ�WKH�ILUVW�WZR
GHFDGHV�RI�WKH�6<3�ZRXOG�RFFXU�LQ�WKH�VDPH
DUHDV�DV�WKH�HIIHFWV�RQ�SHDN�IORZV���7KHVH
DUHDV�LQFOXGH�)UHVKZDWHU�/DUDEHH��/RZHU
(HO��8SSHU�1RUWK�)RUN�0DWWROH��1RUWK�)RUN
0DWWROH��DQG�1RUWK�)RUN�<DJHU�+8V�
+RZHYHU��WKHVH�LQFUHDVHV�LQ�IORZV�ZRXOG
ODVW�IRU�RQO\�D�IHZ�\HDUV�DIWHU�WLPEHU
KDUYHVW�DQG�WKH�OHYHO�RI�LQFUHDVH�PD\�EH
VPDOO�
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ALTERNATIVES 2 (PROPOSED
ACTION/PROPOSED PROJECT) AND 2A (NO
ELK RIVER PROPERTY)
8QGHU�WKLV�DOWHUQDWLYH��WLPEHU�KDUYHVW�UDWHV
ZRXOG�EH�JUHDWHU�WKDQ�XQGHU�$OWHUQDWLYH���
6XPPHU�ORZ�IORZV�ZRXOG�EH�URXJKO\�VLPLODU
WR�RU�VOLJKWO\�KLJKHU��WKDQ�XQGHU
$OWHUQDWLYH����ZLWK�WHPSRUDU\�LQFUHDVHV�LQ
VXPPHU�EDVH�IORZ�RFFXUULQJ�LQ�WKH
ZDWHUVKHGV�H[SHULHQFLQJ�WKH�IDVWHVW�UDWHV�RI
WLPEHU�KDUYHVW�

8QGHU�$OWHUQDWLYH��D��WKH�HIIHFW�RQ�VXPPHU
ORZ�IORZ�ZRXOG�EH�LGHQWLFDO�WR�WKRVH�XQGHU
$OWHUQDWLYH����H[FHSW�LQ�WKH�(ON�5LYHU�+8�
ZKHUH�WKH�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV
ZRXOG�KDYH�PXFK�ODUJHU�QR�KDUYHVW�VWUHDP
EXIIHUV��DVVXPLQJ�WKH�50$V�LQ�$OWHUQDWLYH
��ZRXOG�EH�DSSOLHG���7KHUHIRUH��LPSDFWV�WR
VXPPHU�ORZ�IORZ�LQ�WKLV�+8�ZRXOG�EH�WKH
VDPH�DV�XQGHU�$OWHUQDWLYH���

ALTERNATIVE 3 (PROPERTY-WIDE
SELECTIVE HARVEST)
8QGHU�WKLV�DOWHUQDWLYH��D�VLJQLILFDQW
DPRXQW�RI�WKH�3$/&2�RZQHUVKLS�ZRXOG�EH
LQ�D�QR�KDUYHVW�FDWHJRU\�DQG�WKH�UHPDLQGHU
RI�WKH�SURSHUW\�ZRXOG�UHFHLYH�D�VHOHFWLYH
KDUYHVW�SUHVFULSWLRQ���%HFDXVH�WKH
VLOYLFXOWXUDO�SUHVFULSWLRQ�:+5��OHDYHV�D
VXEVWDQWLDO�QXPEHU�RI�WUHHV�RQ�WKH
ODQGVFDSH��HIIHFWV�WR�VXPPHU�ORZ�IORZV
ZRXOG�EH�PLQLPDO�

ALTERNATIVE 4 (63,000-ACRE NO-
HARVEST PUBLIC RESERVE)
(IIHFWV�RQ�ORZ�IORZV�ZRXOG�EH�VLPLODU�WR
$OWHUQDWLYH�����,Q�WKH�ODUJHU�5HVHUYH��WKHUH
ZRXOG�EH�QR�WLPEHU�KDUYHVW���7KXV��LW�ZRXOG
KDYH�QR�HIIHFW��DGYHUVH�RU�EHQHILFLDO��RQ�ORZ
IORZV�

�������� :DWHU�4XDOLW\�(IIHFWV

7KH�HIIHFWV�RQ�ZDWHU�TXDOLW\�ZLOO�EH
HYDOXDWHG�EDVHG�XSRQ�WKH�OLNHOLKRRG�WKDW
ODQG�PDQDJHPHQW�SDUDPHWHUV�ZRXOG�H[FHHG
WKUHVKROGV�RI�VLJQLILFDQFH�IRU�GLIIHUHQW
ZDWHU�TXDOLW\�REMHFWLYHV���7KH�WKUHVKROGV�RI
VLJQLILFDQFH�IRU�ZDWHU�TXDOLW\�DUH�WKH�ZDWHU

TXDOLW\�REMHFWLYHV�VHW�IRUWK�E\�WKH
1&5:4&%�%DVLQ�3ODQ��1&5:4&%��������
6HYHUDO��EXW�QRW�DOO��RI�WKH�ZDWHU�TXDOLW\
REMHFWLYHV�ZRXOG�EH�DIIHFWHG�E\�WKH
PDQDJHPHQW�RI�3$/&2�ODQGV���7KHVH
LQFOXGH�WHPSHUDWXUH��GLVVROYHG�R[\JHQ�
ZDWHU�FRORU��VHGLPHQW��WXUELGLW\��IORDWLQJ
PDWHULDO��VHWWOHDEOH�PDWHULDO�
ELRVWLPXODWRU\�VXEVWDQFHV�
SHVWLFLGHV�KHUELFLGHV��DQG�IHFDO�FROLIRUP�

7KH�%DVLQ�3ODQ�VWDWHV�WKDW�ZKHQ�RWKHU
IDFWRUV�UHVXOW�LQ�WKH�GHJUDGDWLRQ�RI�ZDWHU
TXDOLW\�EH\RQG�WKH�OHYHOV�RU�OLPLWV
HVWDEOLVKHG�E\�WKH�1&5:4&%��WKHQ
FRQWUROODEOH�IDFWRUV�VKDOO�QRW�FDXVH�IXUWKHU
GHJUDGDWLRQ�RI�ZDWHU�TXDOLW\���&RQWUROODEOH
ZDWHU�TXDOLW\�IDFWRUV�DUH�WKRVH�DFWLRQV�RU
FRQGLWLRQV��RU�FLUFXPVWDQFHV�UHVXOWLQJ�IURP
PDQDJHPHQW�DFWLYLWLHV�WKDW�PD\�LQIOXHQFH
WKH�TXDOLW\�RI�WKH�ZDWHUV�RI�WKH�VWDWH�DQG
PD\�EH�UHDVRQDEO\�FRQWUROOHG���7KH
FRQWUROODEOH�PDQDJHPHQW�DFWLYLWLHV�WKDW
DIIHFW�WKH�ZDWHU�TXDOLW\�REMHFWLYHV�RI
FRQFHUQ�LQFOXGH��WLPEHU�KDUYHVW�PHWKRGV�
PDLQWHQDQFH�DQG�FRQVWUXFWLRQ�RI�URDGV�
EXUQLQJ��JUD]LQJ��DQG�KHUELFLGH�DSSOLFDWLRQ�
7KH�SDUDPHWHUV�WKDW�DUH�XVHG�WR�HYDOXDWH
HIIHFWV�RQ�ZDWHU�TXDOLW\�DUH��VKDGH�IRU
WHPSHUDWXUH���URDG�VXUIDFH�HURVLRQ��KLOOVORSH
HURVLRQ��URDG�UHODWHG�DQG�WLPEHU�KDUYHVW�
UHODWHG�PDVV�ZDVWLQJ��JUD]LQJ��DQG�EXUQLQJ
IRU�VHGLPHQW�UHODWHG�ZDWHU�TXDOLW\
SDUDPHWHUV��WHPSHUDWXUH�IRU�GLVVROYHG
R[\JHQ��KLOOVORSH�HURVLRQ�DQG�EXUQLQJ�IRU
ELRVWLPXODWRU\�VXEVWDQFHV��QXWULHQWV��
KHUELFLGH�DSSOLFDWLRQ�DQG�PDQDJHPHQW�IRU
KHUELFLGHV��DQG�FDWWOH�JUD]LQJ�IRU�IHFDO
FROLIRUP���([FHHGLQJ�WKH�WKUHVKROG�RI
VLJQLILFDQFH�LV�EDVHG�XSRQ�WKH�UHDVRQDEOH
DQG�FRQWUROODEOH�PDQDJHPHQW�DFWLYLWLHV
�LQFOXGLQJ�DVVRFLDWHG�%03V�DQG
SUHVFULSWLRQV��DQG�WKHLU�HIIHFWV�RQ�WKH
LQGLYLGXDO�ZDWHU�TXDOLW\�SDUDPHWHUV���7KH
FRQFOXVLRQV�LQ�WKLV�VHFWLRQ�UHO\�XSRQ�WKH
DQDO\VLV�SUHVHQWHG�LQ�6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\��DQG�6HFWLRQ������:HWODQGV
DQG�5LSDULDQ�/DQGV�
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Threshold of Significance for
Temperature
7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU
WHPSHUDWXUH�LV�WKH�ZDWHU�TXDOLW\�REMHFWLYH
IRU�FROG�ZDWHU�VWUHDPV�DV�VWDWHG�LQ�WKH
%DVLQ�3ODQ���7KH�REMHFWLYH�VWDWHV�WKDW�DW�QR
WLPH�RU�SODFH�VKDOO�WKH�WHPSHUDWXUH�RI�DQ\
UHFHLYLQJ�ZDWHU�EH�LQFUHDVHG�E\�PRUH�WKDQ
�°)�DERYH�QDWXUDO�UHFHLYLQJ�ZDWHU
WHPSHUDWXUH���,W�DOVR�VWDWHV�WKDW�WKH�ZDWHU
WHPSHUDWXUH�VKDOO�QRW�EH�DOWHUHG��XQOHVV�LW
FDQ�EH�GHPRQVWUDWHG�WR�WKH�VDWLVIDFWLRQ�RI
WKH�5HJLRQDO�:DWHU�%RDUG�WKDW�VXFK
DOWHUDWLRQ�LQ�WHPSHUDWXUH�GRHV�QRW
DGYHUVHO\�DIIHFW�EHQHILFLDO�XVHV��LQFOXGLQJ
ILVK�DQG�ZLOGOLIH�

WATER TEMPERATURE

0DQ\�GLIIHUHQW�KHDW�H[FKDQJH�SURFHVVHV��DV
GLVFXVVHG�LQ�6HFWLRQ����������LQWHUDFW�WR
UHJXODWH�VWUHDP�WHPSHUDWXUH���7KH
GRPLQDQW�LQIOXHQFH�LV�WKH�LQSXW�RI�VRODU
UDGLDWLRQ���&DQRS\�FORVXUH�DQG�LWV�VKDGLQJ
HIIHFWV�UHGXFH�WKH�LQSXW�RI�VRODU�UDGLDWLRQ
UHDFKLQJ�WKH�VWUHDP���)RU�WKLV�DQDO\VLV�
FDQRS\�FORVXUH�DQG�VKDGH�DUH�WKH�PRVW
PHDVXUDEOH�DQG�SUHGLFWDEOH�SDUDPHWHUV
XVHG�WR�DQDO\]H�WKH�ODQG�PDQDJHPHQW
HIIHFWV�RQ�VWUHDP�WHPSHUDWXUH�

Alternative 1 (No Action/No Project)

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3��DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK

LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

7KH�QR�KDUYHVW�EXIIHU�ZLGWKV�LQ�$OWHUQDWLYH
��50=V�ZRXOG�PDLQWDLQ�RU�LPSURYH�FXUUHQW
VWUHDP�WHPSHUDWXUHV�RQ�3$/&2�ODQGV�
7KHVH�QR�KDUYHVW�EXIIHUV�UDQJH�IURP�����WR
����IHHW�IRU�&ODVV�,��DQG�IURP����WR�����IHHW
IRU�&ODVV�,,�VWUHDPV���7KH�EXIIHUV�SURYLGH
IXOO�SURWHFWLRQ�IRU�VKDGH�DQG�WKXV�VWUHDP
WHPSHUDWXUH��VHH�5LSDULDQ�(QYLURQPHQWDO
(IIHFWV�LQ�6HFWLRQ�������2SHQ�DUHDV�DQG
\RXQJ�IRUHVW�DORQJ�VWUHDPV�ZRXOG�PDWXUH�LQ
WKH�QH[W����WR����\HDUV�DQG�LPSURYH�VWUHDP
VKDGH�DQG�WHPSHUDWXUHV�

Alternative 2 (Proposed
Action/Proposed Project)

$OWHUQDWLYH���SURYLGHV�GLIIHUHQW�LQWHULP�DQG
GHIDXOW�50=�SUHVFULSWLRQV�WKDQ�$OWHUQDWLYH
���EXW�VKRXOG�PDLQWDLQ�RU�LPSURYH�VWUHDP
WHPSHUDWXUHV�FRPSDUHG�WR�H[LVWLQJ
FRQGLWLRQV���$OWHUQDWLYH���DOORZV�UHVWULFWLYH
VHOHFWLYH�KDUYHVW�ZLWKLQ�50=V�LQFOXGLQJ
VPDOO�QR�KDUYHVW�DUHDV�QH[W�WR�VWUHDPEDQNV
�VHH�:HWODQGV�DQG�5LSDULDQ�/DQGV�LQ
6HFWLRQ��������7KHUH�LV�QR�DQWLFLSDWHG�VKDGH
UHGXFWLRQ��H[FHSW�SRWHQWLDOO\�LQ�ORFDOL]HG
DUHDV�GXULQJ�WKH�LQWHULP�VWUDWHJ\��WKDW
ZRXOG�LQFUHDVH�VWUHDP�WHPSHUDWXUHV�DORQJ
&ODVV�,�VWUHDPV�GXH�WR�WKH����IRRW�QR�
KDUYHVW�SRUWLRQ�RI�WKH�50=�DQG�WKH
DGGLWLRQDO�����IRRW�VHOHFWLYH�KDUYHVW�EDQG
ZLWK�KLJK�UHVLGXDO�EDVDO�DUHD�

*UD]LQJ�FRXOG�VLJQLILFDQWO\�DIIHFW�VKDGH�DQG
VWUHDP�ZDWHU�WHPSHUDWXUHV�LQ�ORFDOL]HG
DUHDV���:DWHUVKHG�DQDO\VLV�ZRXOG
VSHFLILFDOO\�DGGUHVV�JUD]LQJ�LVVXHV�ZKHUH
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DSSOLFDEOH���,I�ZDWHUVKHG�DQDO\VLV�DQG�WKH
LPSOHPHQWDWLRQ�RI�WKH�DVVRFLDWHG
SUHVFULSWLRQV�GRHV�QRW�RFFXU�ZLWKLQ�ILYH
\HDUV��WKH�JUD]LQJ�DOORWPHQWV�ZRXOG�EH
ZLWKGUDZQ�IURP�WKRVH�+8V�

Default and Interim Prescriptions

50=V�DORQJ�&ODVV�,,�VWUHDPV�KDYH�D�UDQJH
RI�SUHVFULSWLRQV�IRU�WKH�LQWHULP�DQG�GHIDXOW
VWUDWHJLHV���$OO�SUHVFULSWLRQV�IRU�&ODVV�,,
VWUHDPV�DUH�PHDQW�WR�SURYLGH����WR
���SHUFHQW�RI�WKH�VWUHDP�VKDGH��L�H���FDQRS\
FORVXUH��DORQJ�VWUHDPV���%HFDXVH�RI�WKH
UDQJH�RI�SUHVFULSWLRQV�DORQJ�&ODVV�,,
VWUHDPV��KRZHYHU��WKHUH�DUH�YDU\LQJ�OHYHOV
RI�ULVN�RI�VKDGH�UHGXFWLRQ�HIIHFWV���,Q�WKH
GHIDXOW�VWUDWHJ\��&ODVV�,,�VWUHDPV�ZLWK�ORZ
ULVN�RI�VKDGH�UHGXFWLRQ�HIIHFWV�LQFOXGH�WKRVH
WKDW�KDYH�D����IRRW�QR�KDUYHVW�SRUWLRQ�RI�WKH
50=��WKHVH�LQFOXGH�&ODVV�,,�UHGZRRG�WLPEHU
W\SHV�RXWVLGH�RI�WKH�+XPEROGW�%D\�:$$
ZLWK�VORSHV�JUHDWHU�WKDQ����SHUFHQW��DOO
&ODVV�,,�VWUHDPV�LQ�WKH�+XPEROGW�%D\
:$$��DQG�DOO�&ODVV�,,�VWUHDPV�LQ�'RXJODV�
ILU�WLPEHU�W\SHV��$SSHQGL[�(����&ODVV�,,
VWUHDPV�ZLWK�D�PRGHUDWH�ULVN�RI�VKDGH
UHGXFWLRQ�HIIHFWV�LQFOXGH�WKRVH�ZLWK
UHGZRRG�WLPEHU�W\SHV�ZLWK�VORSHV�OHVV�WKDQ
���SHUFHQW�ORFDWHG�RXWVLGH�RI�WKH�+XPEROGW
%D\�:$$���7KH�PDQDJHPHQW�ZLWKLQ�WKH
50=V�DORQJ�WKHVH�VWUHDPV�DOORZV�VHOHFWLYH
KDUYHVW�WR�WKH�VWUHDP�HGJH��FUHDWLQJ�D
KLJKHU�ULVN�RI�SRWHQWLDO�HIIHFWV�FRPSDUHG�WR
RWKHU�DUHDV���7KDW�LV��WKHUH�LV�D�KLJKHU
SRWHQWLDO�WKDW�WKH�SUHVFULSWLRQ�PLJKW�QRW
PHHW�WKH�LQWHQGHG����WR����SHUFHQW�VKDGH
WDUJHW���$V�D�UHVXOW��WKHUH�PD\�EH�LQFUHDVHV
LQ�VWUHDP�WHPSHUDWXUHV�LQ�ORFDOL]HG�DUHDV
GHSHQGLQJ�XSRQ�KRZ�PXFK�FDQRS\�FORVXUH
LV�UHGXFHG�EHORZ����SHUFHQW�DQG�WKH�OHQJWK
RI�WKH�VWUHDP�DIIHFWHG���$GGLWLRQDOO\��WKHVH
HIIHFWV�ZRXOG�EH�VKRUW�WR�PLG�WHUP�����WR���
\HDUV��XQWLO�VXIILFLHQW�YHJHWDWLRQ�DQG�WUHHV
JURZ�WR�VL]HV�WKDW�SURYLGH�PRUH�VWUHDP
VKDGH���)RU�WKH�LQWHULP�VWUDWHJ\��WKHUH�LV�D
ORZ�ULVN�RI�VKDGH�UHGXFWLRQ�DORQJ�&ODVV�,,
VWUHDPV���$�QR�KDUYHVW�EDQG�RI����IHHW
ZRXOG�EH�PDLQWDLQHG�IRU�DOO�VORSH�FODVVHV
DQG�WLPEHU�W\SHV�

,Q�FRQFOXVLRQ��WKH�50=�SUHVFULSWLRQV
SURYLGH�DGHTXDWH�VKDGH�LQ�DOO�DUHDV�ZKHQ
FRPSDUHG�WR�EDVHOLQH�FRQGLWLRQV�
$GGLWLRQDOO\��UHJURZWK�RI�WUHHV�DORQJ
VWUHDPV�LQ�FXUUHQWO\�RSHQ�DUHDV�DQG�\RXQJ
IRUHVW��DQG�WKH�PDQDJHPHQW�XQGHU�WKH
SUHVFULSWLRQV�ZKHQ�WKH�WUHHV�PDWXUH��ZRXOG
LPSURYH�VWUHDP�WHPSHUDWXUHV�FRPSDUHG�WR
H[LVWLQJ�FRQGLWLRQV�LQ�WKRVH�DUHDV�RYHU�WKH
QH[W����WR����\HDUV�DQG�WKURXJK�WKH
UHPDLQGHU�RI�WKH�+&3���2YHUDOO��WKHUH�LV�D
OHVV�WKDQ�VLJQLILFDQW�HIIHFW�DQG�D�EHQHILFLDO
HIIHFW�WR�VWUHDP�WHPSHUDWXUH�LQ�$OWHUQDWLYH
��IRU�&ODVV�,�DQG�&ODVV�,,�VWUHDPV�

,Q�WKH�+HDGZDWHUV�5HVHUYH��ZDWHU
WHPSHUDWXUHV�ZRXOG�UHPDLQ�ZLWKLQ
DFFHSWDEOH�OLPLWV��EHFDXVH�WKH������
ULSDULDQ�DFUHV�ZRXOG�EH�SURWHFWHG���:KHUH
DSSOLHG��ZDWHUVKHG�DQDO\VLV�DQG�WUHQG
PRQLWRULQJ�ZRXOG�LGHQWLI\�VHQVLWLYH�DUHDV
IRU�VKDGH�VWUHDP�WHPSHUDWXUH�DQG�SURYLGH
VLWH�VSHFLILF�SUHVFULSWLRQV�ZKHQ�QHFHVVDU\�WR
PDLQWDLQ�RU�LPSURYH�WKH�VKDGH�FRPSRQHQW
RI�VWUHDPV�

Alternative 2a (No Elk River Property)

$OWHUQDWLYH��D�ZRXOG�KDYH�VLPLODU�HIIHFWV�DV
$OWHUQDWLYH����H[FHSW�IHZHU�VWUHDPV�ZRXOG
EH�DIIHFWHG�LQ�WKH�(ON�5LYHU�+8���6WUHDP
VKDGH�DQG�VWUHDP�WHPSHUDWXUHV�ZRXOG�EH
PDLQWDLQHG�RU�LPSURYHG�RQ�DOO�&ODVV�,
VWUHDPV�DQG�PRVW�&ODVV�,,�VWUHDPV���&ODVV
,,�VWUHDPV�LQ�UHGZRRG�WLPEHU�W\SHV�RQ
VORSHV�OHVV�WKDQ����SHUFHQW�RXWVLGH�RI�WKH
+XPEROGW�%D\�:$$�ZRXOG�KDYH�50=V
DOORZLQJ�WLPEHU�KDUYHVW�WR�VWUHDPEDQN�EXW
UHWDLQLQJ�D�����VTXDUH�IRRW�EDVDO�DUHD�DQG
H[SHFWHG����WR����SHUFHQW�FDQRS\�FORVXUH�
&RQVHTXHQWO\��WKRXJK�WKHVH�VWUHDPV�DUH�DW
KLJKHU�ULVN�RI�SRWHQWLDO�HIIHFWV��VXFK�HIIHFWV
ZRXOG�EH�ORFDOL]HG�DQG�OHVV�WKDQ�VLJQLILFDQW�
2YHUDOO��KRZHYHU��WKHUH�LV�D�OHVV�WKDQ
VLJQLILFDQW�DQG�EHQHILFLDO�HIIHFW�WR�VWUHDP
WHPSHUDWXUH�LQ�$OWHUQDWLYH��D�IRU�&ODVV�,
DQG�&ODVV�,,�VWUHDPV�
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Alternative 3 (Property-wide Selective
Harvest)

$OWHUQDWLYH���ZRXOG�SURYLGH�DGHTXDWH�VKDGH
WR�PDLQWDLQ�RU�LPSURYH�VWUHDP�ZDWHU
WHPSHUDWXUH��VHH�:HWODQGV�DQG�5LSDULDQ
$UHDV�LQ�6HFWLRQ��������7KH�SUHVFULEHG�QR�
KDUYHVW�EXIIHU�ZLGWKV��PLQLPXP�����IHHW
IRU�&ODVV�,�VWUHDPV�����IHHW�IRU�&ODVV�,,
VWUHDPV��ZRXOG�PDLQWDLQ�RU�LPSURYH�VWUHDP
WHPSHUDWXUHV�RQ�3$/&2�SURSHUW\���6WUHDP
ZDWHU�WHPSHUDWXUHV�LQ�WKH�QR�KDUYHVW
+HDGZDWHUV�5HVHUYH�ZRXOG�EH�IXOO\
SURWHFWHG���2YHU�WLPH��WKURXJKRXW�WKH�OLIH�RI
WKH�+&3��WKH�\RXQJ�IRUHVWV�ZRXOG�LPSURYH
VWUHDP�WHPSHUDWXUH�FRQGLWLRQV�LQ�+8V
ZKHUH�ULSDULDQ�VHUDO�VWDJH�LV�\RXQJ�RU�RSHQ
IRUHVW���7KHUH�LV�QR�VLJQLILFDQW�HIIHFW�WR
VWUHDP�WHPSHUDWXUH�XQGHU�WKLV�DOWHUQDWLYH�

Alternative 4 (63,000-acre No-harvest
Public Reserve)

$OWHUQDWLYH���ZRXOG�SURYLGH�WKH�VDPH�OHYHO
RI�SURWHFWLRQ�WR�VWUHDPV�RQ�3$/&2�ODQGV�DV
$OWHUQDWLYH�����6WUHDP�VKDGH�DQG�VWUHDP
WHPSHUDWXUHV�ZRXOG�EH�PDLQWDLQHG�RU
LPSURYHG�RQ�DOO�&ODVV�,�VWUHDPV�DQG�PRVW
&ODVV�,,�VWUHDPV���7KRXJK�&ODVV�,,�VWUHDPV
LQ�UHGZRRG�WLPEHU�W\SHV�RQ�VORSHV�OHVV�WKDQ
���SHUFHQW�RXWVLGH�RI�WKH�+XPEROGW�%D\
:$$�DUH�DW�KLJKHU�ULVN�RI�SRWHQWLDO�HIIHFWV�
WKH�HIIHFWV�DUH�ORFDOL]HG�DQG�OHVV�WKDQ
VLJQLILFDQW���,Q�DGGLWLRQ��IRU�WKH�LQWHULP
VWUDWHJ\��WKHUH�LV�D�ORZ�ULVN�RI�VKDGH
UHGXFWLRQ�DORQJ�&ODVV�,,�VWUHDPV�EHFDXVH�D
���IRRW�QR�KDUYHVW�EDQN�ZRXOG�EH
PDLQWDLQHG�IRU�DOO�VORSH�FODVVHV�DQG�WLPEHU
W\SHV���&RQVHTXHQWO\��WKHUH�LV�D�OHVV�WKDQ
VLJQLILFDQW�DQG�EHQHILFLDO�HIIHFW�WR�VWUHDP
WHPSHUDWXUH�LQ�$OWHUQDWLYH���IRU�&ODVV�,�DQG
&ODVV�,,�VWUHDPV�

7KH�QR�KDUYHVW�PDQDJHPHQW�RI�WKH��������
DFUH�5HVHUYH�ZRXOG�PDLQWDLQ�DQG�LPSURYH
FDQRS\�FORVXUH�DQG�VWUHDP�WHPSHUDWXUHV�LQ
WKH�+8V�RI�WKH�5HVHUYH���6WUHDP
WHPSHUDWXUHV�ZRXOG�LPSURYH�RYHU�WLPH�LQ
FXUUHQW�RSHQ�DUHDV�DQG�\RXQJ�IRUHVWV�
7KHUH�LV�D�OHVV�WKDQ�VLJQLILFDQW�HIIHFW�WR
VWUHDP�WHPSHUDWXUH�XQGHU�WKLV�DOWHUQDWLYH�

DISSOLVED OXYGEN

7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�'2�UDQJHV
EHWZHHQ���DQG����PJ�O�GHSHQGLQJ�XSRQ�WKH
ULYHU�V\VWHP���6SHFLILF�VWDQGDUGV�IRU�FHUWDLQ
ULYHUV�DUH�GHVFULEHG�LQ�WKH�%DVLQ�3ODQ�

All Alternatives

7KHUH�ZRXOG�EH�QR�VLJQLILFDQW�HIIHFWV�RQ�'2
IURP�WLPEHU�KDUYHVW�DFWLYLWLHV�LQ�WKH
VWUHDPV�RQ�3$/&2�ODQGV���7KH�50=V�ZRXOG
SURWHFW�VWUHDP�WHPSHUDWXUH�DQG�SUREDEO\
'2�OHYHOV�

SEDIMENT-RELATED WATER QUALITY
OBJECTIVES—SUSPENDED SEDIMENT,
TURBIDITY, COLOR, SETTLEABLE
MATERIAL, FLOATING MATERIAL

7R�HYDOXDWH�WKH�DOWHUQDWLYHV�LQ�UHODWLRQVKLS
WR�WKHVH�1&5:4&%�ZDWHU�TXDOLW\
REMHFWLYHV��DOO�WKH�SRWHQWLDO�VHGLPHQW
VRXUFHV�WR�VWUHDPV�DQG�WKH�HIIRUWV�WR�UHGXFH
VHGLPHQW�GHOLYHU\�XQGHU�HDFK�DOWHUQDWLYH
ZHUH�FRQVLGHUHG���6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\��GLVFXVVHV�HDFK�FRPSRQHQW
RI�PDQDJHPHQW�UHODWHG�VHGLPHQWDWLRQ�
7KLV�VHFWLRQ�GLVFXVVHV�WKH�HIIHFW�RI�DOO
VHGLPHQW�VRXUFHV�FRPELQHG���6HGLPHQW�WKDW
UHDFKHV�VWUHDPV�FDQ�EH�GLYLGHG�LQWR�ILQH
DQG�FRDUVH�IUDFWLRQV��HDFK�KDYLQJ�GLIIHUHQW
HIIHFWV���)LQHV�IURP�KLOOVORSH�HURVLRQ�DQG
URDG�VXUIDFH�HURVLRQ�FRQWULEXWH�GLUHFWO\�WR
WXUELGLW\�SUREOHPV�DQG�WHQG�WR�FDXVH
WHPSRUDU\�LPSDFWV�WR�ZDWHU�TXDOLW\�
HVSHFLDOO\�GXULQJ�WKH�SHDN�IORZV�GXULQJ�WKH
UDLQ\�VHDVRQ���6OLJKWO\�ODUJHU�VHGLPHQW�DQG
ILQHV�WKDW�VHWWOH�RXW�ZLWKLQ�WKH�FKDQQHO�PD\
FDXVH�WHPSRUDU\�RU�SHUVLVWHQW
HPEHGGHGQHVV�LPSDFWV�

7LPEHU�KDUYHVW��DQG�URDG�UHODWHG�VHGLPHQW
PD\�EH�GHOLYHUHG�WR�DQ\�VWUHDP�LQ�D
ZDWHUVKHG���+RZHYHU��EHFDXVH�RI�WKH�KLJK
QXPEHU�RI�&ODVV�,,,�VWUHDP�PLOHV�RQ
3$/&2�ODQGV��WKH�PDQDJHPHQW�DFWLYLWLHV�LQ
WKH�YLFLQLW\�RI�&ODVV�,,,�VWUHDPV�FDQ�EH�DQ
LPSRUWDQW�FRQWULEXWRU�WR�GRZQVWUHDP�&ODVV
,,�DQG�&ODVV�,�VWUHDPV���$������&')�VXUYH\
RI�UHVRXUFH�SURIHVVLRQDOVª�RSLQLRQV�RI�:/3=
HIIHFWLYHQHVV�LQGLFDWHG�WKDW�WKH�SURWHFWLRQ
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RI�&ODVV�,,,�ZDWHUFRXUVHV�DQG�SUHYHQWLRQ�RI
VHGLPHQW�IURP�HQWHULQJ�&ODVV�,�DQG�&ODVV�,,
VWUHDPV�YLD�&ODVV�,,,�VWUHDPV�QHHGHG
LPSURYHPHQW�LQ�VRPH�VLWXDWLRQV��&')�
��������3HUVRQQHO�UHVSRQGLQJ�WR�WKH�VXUYH\
JDYH��H[DPSOHV�ZKHUH�URDG�UHODWHG
VHGLPHQW��ODFN�RI�%03V��WUDFWRU�\DUGLQJ�
SRVLWLRQLQJ�RI�GUDLQDJH�VWUXFWXUHV��ODQGLQJ
FRQVWUXFWLRQ�DQG�XVH��PDLQWHQDQFH�RI�LQVLGH
GLWFKHV�DQG�ZLQWHU�RSHUDWLRQV�KDYH�UHVXOWHG
LQ�GLUHFW�GLVFKDUJH�RI�VHGLPHQW�WR�&ODVV�,,,
ZDWHUFRXUVHV��UHVXOWLQJ�LQ�PRYHPHQW�RI
§VLJQLILFDQW¨�DPRXQWV�RI�VHGLPHQW�LQWR�&ODVV
,�DQG�&ODVV�,,�VWUHDPV��&')��������

THRESHOLDS OF SIGNIFICANCE FOR
SEDIMENT

7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�VHGLPHQW
GHOLYHU\�WR�VWUHDPV�LV�EDVHG�XSRQ�WKH
UHGXFWLRQ�RI�PDQDJHPHQW�UHODWHG�VHGLPHQW
VXFK�WKDW�GLVFKDUJH�WR�VWUHDPV�ZLOO�QRW
GHJUDGH�RU�LPSHGH�WKH�UHFRYHU\�RI�EHQHILFLDO
XVHV���%DFNJURXQG�WXUELGLW\�ZRXOG�LQFOXGH
VRPH�FRQWLQXLQJ�HIIHFWV�RI�ORJJLQJ�DFWLYLW\�
JUD]LQJ��DQG�EXUQLQJ�GXULQJ�D�SDUWLFXODU
VWRUP�SULRU�WR�DQ\�WLPEHU�KDUYHVW��ZKLOH
QDWXUDO�WXUELGLW\�ZRXOG�EH�WKH�WXUELGLW\
WKDW�RFFXUV�GXULQJ�D�SDUWLFXODU�VWRUP�EHIRUH
DQ\�WLPEHU�KDUYHVW�RU�RWKHU�JURXQG�
GLVWXUELQJ�PDQDJHPHQW�DFWLYLWLHV�
7KHUHIRUH��WKH�H[FHHGDQFH�RI�D�WKUHVKROG�RI
VLJQLILFDQFH�IRU�VHGLPHQW�LV�HYDOXDWHG�EDVHG
XSRQ�ZKHWKHU�DGHTXDWH�PDQDJHPHQW�IRU
VHGLPHQW�UHGXFWLRQ�ZRXOG�RFFXU�XQGHU�HDFK
DOWHUQDWLYH���7KDW�LV��WKH�WKUHVKROGV�IRU
VXVSHQGHG�VHGLPHQW��WXUELGLW\��VHWWOHDEOH
PDWHULDO��IORDWLQJ�PDWHULDO��DQG�FRORU�DUH
HYDOXDWHG�LQ�UHODWLRQVKLS�WR�SURSRVHG
PDQDJHPHQW�PHDVXUHV�WKDW�UHGXFH
VHGLPHQW�GHOLYHU\���&RPSRQHQWV�RI
PDQDJHPHQW�SUDFWLFHV�GLVFXVVHG�DERYH
�\DUGLQJ��URDG�EXLOGLQJ��DQG�URDG�XVH��DUH
HYDOXDWHG�IRU�VLJQLILFDQFH�LQGLYLGXDOO\�LQ
6HFWLRQ������6RLOV�DQG�*HRPRUSKRORJ\���7KLV
VHSDUDWH�GLVFXVVLRQ�LV�QHFHVVDU\�WR�FRQVLGHU
WKH�HIIHFWV�RI�PDQDJHPHQW�RQ�HDFK�LPSDFW
PHFKDQLVP�

Alternative 1 (No Action/No Project)

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3��DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�WKLV�DOWHUQDWLYH��WKHUH�DUH�QR�H[SOLFLW
PHDVXUHV�RU�PDQDJHPHQW�FRQWUROV�WR�UHGXFH
RU�SURWHFW�WKH�VWUHDPV�IURP�WKH�GHOLYHU\�RI
ILQH�DQG�FRDUVH�VHGLPHQW�DERYH�)35V�RWKHU
WKDQ�E\�WKH�DGGLWLRQDO�ILOWHU�VWULS�FDSDFLW\
SURYLGHG�E\�ODUJHU�ULSDULDQ�EXIIHUV���7KH
KLJKO\�SURWHFWLYH�QR�KDUYHVW�EXIIHUV�FDQ
ILOWHU�VRPH�SHUFHQWDJH�RI�ILQH�VHGLPHQW�IURP
KLOOVORSH�HURVLRQ��VHH�6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\��DQG�5LSDULDQ
(QYLURQPHQWDO�(IIHFWV�LQ�6HFWLRQ������
5RDG�VXUIDFH�HURVLRQ�DQG�URDG�IDLOXUHV�
KRZHYHU��ZRXOG�FRQWLQXH�WR�EH�D�PDMRU
FRQWULEXWRU�RI�ILQH�DQG�FRDUVH�VHGLPHQW�
7KHUH�DUH�QR�H[SOLFLW�PHDVXUHV�WR�SUHYHQW
RU�UHGXFH�URDG�VXUIDFH�HURVLRQ�RU�SRWHQWLDO
URDG�VWUHDP�FURVVLQJ�IDLOXUHV��VHH�6HFWLRQ
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�����6RLOV�DQG�*HRPRUSKRORJ\����$OWKRXJK
3$/&2�FXUUHQWO\�FRQGXFWV�URDG
PDLQWHQDQFH�DQG�KDV�VWRUPSURRIHG�VRPH
URDGV��QR�V\VWHPDWLF�VWRUPSURRILQJ�SURJUDP
ZRXOG�EH�LPSOHPHQWHG�XQGHU�WKLV
$OWHUQDWLYH���&RQVHTXHQWO\��URDG�ILOO�DQG
VWUHDP�FURVVLQJ�IDLOXUHV�ZRXOG�EH�D
VLJQLILFDQW�VRXUFH�RI�VHGLPHQW�LQ�VWUHDPV
GXULQJ�ODUJH�VWRUP�HYHQWV���6HGLPHQW
GHOLYHU\�WR�VWUHDPV�GXH�WR�PDQDJHPHQW
DFWLYLWLHV�ZRXOG�KDYH�WKH�SRWHQWLDO�WR
GHJUDGH�ZDWHU�TXDOLW\�DQG�LWV�EHQHILFLDO
XVHV�

&')�KDV�OLVWHG�WKH�(ON�5LYHU�ZDWHUVKHG
�(ON�5LYHU�+8���)UHVKZDWHU�&UHHN
ZDWHUVKHG��)UHVKZDWHU�&UHHN�+8����-RUGDQ
&UHHN�ZDWHUVKHG��/RZHU�(HO�+8���%HDU
&UHHN�ZDWHUVKHG��/RZHU�(HO�+8���DQG�6WLW]
&UHHN�ZDWHUVKHG��/RZHU�(HO�+8��DV
FXPXODWLYHO\�LPSDFWHG�E\�VHGLPHQW���$OO
DSSURYHG�7+3V�LQ�WKHVH�ZDWHUVKHGV�PXVW
EH�VKRZQ�QRW�WR�KDYH�D�UHDVRQDEOH�SRWHQWLDO
WR�DGG�WR�SDVW��SUHVHQW��RU�UHDVRQDEO\
IRUHVHHDEOH�FXPXODWLYH�HIIHFWV�WR
DQDGURPRXV�ILVK�KDELWDW�LQFOXGLQJ�FRKR
VDOPRQ�KDELWDW�DQG�WR�QRW�LPSHGH�UHFRYHU\
RI�FRKR�VDOPRQ�DQG�WKHLU�KDELWDW���7KH
IXWXUH�PDQDJHPHQW�LQ�WKHVH�VSHFLILF
GUDLQDJHV�ZLOO�UHGXFH�FRQWUROODEOH�VHGLPHQW�

Alternative 2 (Proposed
Action/Proposed Project), 2a (No Elk
River Property)

7KLV�DOWHUQDWLYH�LQFOXGHV�D�YDULHW\�RI
VSHFLILF�PDQDJHPHQW�DFWLRQV�WR�FRQWURO
VHGLPHQW�IURP�WLPEHU�KDUYHVW�UHODWHG�PDVV
ZDVWLQJ��URDG�UHODWHG�PDVV�ZDVWLQJ�VWUHDP
FURVVLQJ�HURVLRQ��URDG�VXUIDFH�HURVLRQ��DQG
KLOOVORSH�HURVLRQ���0DQDJHPHQW�DFWLRQV�XVHG
WR�FRQWURO�VHGLPHQW�IRU�KDUYHVW��UHODWHG
PDVV�ZDVWLQJ�LQFOXGH�D�GHWDLOHG�VHW�RI
%03V�DQG�SUHVFULSWLRQV��$SSHQGL[�(��
$GGLWLRQDOO\��LW�LV�3$/&2ªV�LQWHQW�WR�XVH
PRUH�GHWDLOHG�DQG�VLWH�VSHFLILF�ZDWHUVKHG
DQDO\VLV�SURFHGXUHV�DQG�LPSOHPHQWDWLRQ�RI
ZDWHUVKHG�DQDO\VLV�SUHVFULSWLRQV�RQ�3$/&2
SURSHUW\���7KH�ZDWHUVKHG�DQDO\VLV�SURFHVV
LV�XVHG�WR�HYDOXDWH�ZDWHUVKHG�SURFHVVHV

VXFK�DV�VORSH�VWDELOLW\��KLOOVORSH�HURVLRQ�
ULSDULDQ�IXQFWLRQ��ZDWHU�IORZ�SDWWHUQV��DQG
VWUHDP�FKDQQHO�FRQGLWLRQV�DQG�WKHLU�HIIHFWV
RQ�ZDWHU�TXDOLW\��ILVK�DQG�ILVK�KDELWDW��DQG
FDSLWDO�LPSURYHPHQWV���7KH�VFLHQWLILF
DQDO\VLV�UHVXOWV�LQ�WKH�GHYHORSPHQW�RI
ZDWHUVKHG�VSHFLILF�PDQDJHPHQW
SUHVFULSWLRQV���$SSHQGL[�*�SURYLGHV�D
GHVFULSWLRQ�RI�WKH�ZDWHUVKHG�DQDO\VLV
SURFHVV���2QFH�D�ZDWHUVKHG�DQDO\VLV�KDV
EHHQ�DSSURYHG��WKH�SUHVFULSWLRQV�ZRXOG�EH
XVHG�LQ�WKRVH�DUHDV�ZKHUH�KDUYHVW�DQG�URDG
DFWLYLW\�PD\�RFFXU�

0DQDJHPHQW�FRQWUROV�IRU�URDG�UHODWHG�PDVV
ZDVWLQJ��URDG�VXUIDFH�HURVLRQ��DQG�VWUHDP
FURVVLQJ�HURVLRQ�ZRXOG�LQFOXGH�D�VHGLPHQW
DVVHVVPHQW�DQG�LPSOHPHQWDWLRQ�SODQ�ZLWK
D�URDG�DUPRULQJ�SODQ��DV�ZHOO�DV�D�URDG
FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�SODQ�
+LOOVORSH�HURVLRQ�PDQDJHPHQW�LQFOXGHV
50=V�ZKLFK�VHUYH�WR�ILOWHU�RYHUODQG
GHOLYHU\�RI�VHGLPHQW���7KH�PDQDJHPHQW�IRU
WKHVH�VHGLPHQW�VRXUFHV�LV�GHVFULEHG�LQ
GHWDLO�LQ�6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\���7KH�SUHVFULSWLRQV�IRU�ZHW
ZHDWKHU�URDG�XVH�DQG�ZLQWHU�URDG
FRQVWUXFWLRQ�LQ�WKLV�DOWHUQDWLYH��$SSHQGL[�)
RI�WKH�3$/&2�+&3��GR�QRW�DGHTXDWHO\
DGGUHVV�DQG�PLWLJDWH�IRU�WKH�§FRQWUROODEOH¨
GHOLYHU\�RI�VHGLPHQW�WR�VWUHDPV�

7KH�SUHVFULSWLRQV�IRU�URDG�FRQVWUXFWLRQ
DOORZ�QHZ�URDG�FRQVWUXFWLRQ�DQG
VWRUPSURRILQJ�GXULQJ�WKH�ZLQWHU�SHULRG
�1RYHPEHU���WR�$SULO������5RDG�FRQVWUXFWLRQ
ZRXOG�QRW�RFFXU�GXULQJ�SHULRGV�RI
PHDVXUDEOH�SUHFLSLWDWLRQ���5RDG�EXLOGLQJ�LQ
WKH�ZLQWHU�PRQWKV�LV�FRQWLQJHQW�XSRQ�&')
DSSURYDO��IRU�7+3�UHODWHG�URDGV�RQO\��DQG
WKH�QRWLILFDWLRQ�WR�10)6��86):6�DQG
&')*�RI�WKH�URDG�FRQVWUXFWLRQ�DFWLYLWLHV�
,Q�WKH�DEVHQFH�RI�DGHTXDWH�PLWLJDWLRQ�
KRZHYHU��WKH�H[SRVXUH�RI�URDG�ILOO�PDWHULDO
DQG�GLVWXUEHG�VRLO�GXULQJ�WKH�KHDY\�UDLQV�RI
ZLQWHU�FRXOG�UHVXOW�LQ�H[FHVVLYH�GLVFKDUJH�RI
VHGLPHQW�WR�VWUHDPV��YLRODWLQJ�ZDWHU
TXDOLW\�REMHFWLYHV�IRU�VHGLPHQW�DQG
WXUELGLW\���7KH�ZLQWHU�URDG�PDQDJHPHQW
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SUHVFULSWLRQV�FRXOG�UHVXOW�LQ�DGYHUVH
LPSDFWV��SUHVHQW�D�KLJK�ULVN�WR�ZDWHU
TXDOLW\�DQG�LWV�EHQHILFLDO�XVHV��DQG�H[FHHG
WKH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�VHGLPHQW
GLVFKDUJH���7KH�IHGHUDO�DQG�VWDWH�DJHQFLHV
DQG�3$/&2�KDYH��KRZHYHU��DJUHHG�WR
GHYHORS�D�SURFHVV�ZKHUH�VSHFLILF��LGHQWLILHG
URDG�UHODWHG�DFWLYLWLHV�WR�DGGUHVV
HPHUJHQFLHV�DQG�VSHFLDO�FLUFXPVWDQFHV
FRXOG�SURFHHG�ZLWKRXW�SULRU�DSSURYDO��VXFK
DV�UHVSRQGLQJ�WR�FXOYHUW�IDLOXUHV�DQG�RWKHU
FLUFXPVWDQFHV�WKDW�FRXOG�RWKHUZLVH�UHVXOW
LQ�RQJRLQJ�VHGLPHQW�GLVFKDUJHV��7KHVH
ZRXOG�HQDEOH�IDVWHU�UHVSRQVH�WR�PLQLPL]H
GLVFKDUJHV���$VVXPLQJ�WKDW�DOO�RWKHU�ZLQWHU
URDG�FRQVWUXFWLRQ�RU�UHFRQVWUXFWLRQ
DFWLYLWLHV�DQG�VWRUPSURRILQJ��RWKHU�WKDQ
WKRVH�VSHFLILF�DFWLYLWLHV�LGHQWLILHG�IRU
HPHUJHQFLHV�DQG�VSHFLDO�FLUFXPVWDQFHV�
ZHUH�DOORZHG�RQO\�DIWHU�DSSURYDO�E\�&')�
10)6��):6��DQG�&')*��LQ�RUGHU�WR�DYRLG
H[FHVV�VHGLPHQW�GLVFKDUJHV���WKH�ULVN�WR
ZDWHU�TXDOLW\�DQG�LWV�EHQHILFLDO�XVHV�ZRXOG
EH�OHVV�WKDQ�VLJQLILFDQW�

,Q�DGGLWLRQ��WKH�ZHW�ZHDWKHU�URDG�XVH
SUHVFULSWLRQV�LQ�WKH�+&3�SUHVHQW�D
PRGHUDWH�ULVN�WR�ZDWHU�TXDOLW\���7KLV�ULVN
KDV�EHHQ�PLQLPL]HG�WR�D�OHYHO�RI�OHVV�WKDQ
VLJQLILFDQW�EHFDXVH�WKH�+&3�UHTXLUHV�WKDW
URDG�XVH�DFWLYLWLHV�FHDVH�ZKHQ�DFWLYLWLHV
UHVXOW�LQ�D�YLVLEOH�LQFUHDVH�LQ�WXUELGLW\�LQ
DQ\�GUDLQDJH�IDFLOLW\�RU�URDG�VXUIDFH�WKDW
GUDLQV�GLUHFWO\�WR�D�&ODVV�,��,,��RU�,,,
ZDWHUFRXUVH��RU�D�YLVLEOH�LQFUHDVH�LQ
WXUELGLW\�LQ�DQ\�&ODVV�,��,,��RU�,,,
ZDWHUFRXUVH�

7KH�ZDWHUVKHG�DQDO\VLV�DQG�URDG
PDLQWHQDQFH�SURJUDP�ZRXOG�EH�DSSOLHG�RQ
D�SULRULWL]HG�DQG�V\VWHPDWLF�EDVLV��VHH
$SSHQGL[�(�XQGHU�5RDG�1HWZRUN����,Q�WKH
ILUVW�GHFDGH��WKH�(ON�5LYHU��/DZUHQFH
&UHHN��)UHVKZDWHU�&UHHN��<DJHU�&UHHN
�LQFOXGLQJ�/RZHU��1RUWK�)RUN��0LGGOH��DQG
6RXWK�)RUN��ZDWHUVKHGV�ZRXOG�EH�WUHDWHG�
,Q�WKH�VHFRQG�GHFDGH��WKH�9DQ�'X]HQ�DQG
0LGGOH�(HO�5LYHU�ZDWHUVKHGV�ZRXOG�EH
WUHDWHG���,Q�WKH�WKLUG�GHFDGH��WKH

/DUREHH�6HTXRLD��0DWWROH�6DOPRQ��DQG�%HDU
ZDWHUVKHGV�ZRXOG�EH�WUHDWHG�
&RQVHTXHQWO\��RYHU�WLPH�WKHUH�ZRXOG�EH�D
V\VWHPDWLF�UHGXFWLRQ�LQ�URDG�UHODWHG
VHGLPHQW�LQIOX[HV�RQ�WKH�3$/&2�SURSHUW\�
7KLV�UHGXFWLRQ�ZRXOG�SURYLGH�VXEVWDQWLDO
LPSURYHPHQWV�LQ�DTXDWLF�KDELWDW��VHH
6HFWLRQ������)LVK�DQG�$TXDWLF�+DELWDW��

7KH�PDMRU�FRQWULEXWRU�RI�GHOLYHUDEOH�VWUHDP
VHGLPHQW�LQ�WKH�+HDGZDWHUV�5HVHUYH�IRU
WKHVH�DOWHUQDWLYHV�ZRXOG�EH�URDG�VWUHDP
FURVVLQJ�IDLOXUHV�DQG�URDG�UHODWHG
ODQGVOLGHV���6SHFLILF�PDLQWHQDQFH�
LPSURYHPHQWV��DQG�PLWLJDWLRQ�RI�WKH�URDGV
DUH�QRW�SDUW�RI�WKH�DOWHUQDWLYHV�
FRQVHTXHQWO\��SRWHQWLDO�URDG�IDLOXUHV�ZRXOG
FRQWULEXWH�VHGLPHQW�GLUHFWO\�LQWR�VWUHDPV�LQ
WKH�5HVHUYH�XQWLO�UHKDELOLWDWLRQ�LV
LPSOHPHQWHG�XQGHU�WKH�VFKHGXOH�RI
DFWLYLWLHV�GHYHORSHG�IRU�WKH�5HVHUYH�
,PSOHPHQWDWLRQ�RI�WKHVH�UHVWRUDWLRQ
DFWLYLWLHV�ZRXOG�OLNHO\�EHJLQ�VKRUWO\�DIWHU
DFTXLVLWLRQ��$SSHQGL[�'����7KH�VHGLPHQW
FRQWULEXWLRQV�ZRXOG�EH�VLJQLILFDQW�WR
VWUHDPV�DQG�ZDWHU�TXDOLW\�DQG�FRXOG�H[FHHG
WKH�WKUHVKROGV�RI�VLJQLILFDQFH�IRU�VHGLPHQW�
UHODWHG�ZDWHU�TXDOLW\�REMHFWLYHV�XQWLO
UHKDELOLWDWLRQ�PHDVXUHV�DUH�LPSOHPHQWHG�

*UD]LQJ�FRXOG�VLJQLILFDQWO\�DIIHFW�VHGLPHQW
GHOLYHU\�LQ�ORFDOL]HG�DUHDV���:DWHUVKHG
DQDO\VLV�ZRXOG�VSHFLILFDOO\�DGGUHVV�JUD]LQJ
LVVXHV�ZKHUH�DSSOLFDEOH���,I�ZDWHUVKHG
DQDO\VLV�DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH
DVVRFLDWHG�SUHVFULSWLRQV�GRHV�QRW�RFFXU
ZLWKLQ�ILYH�\HDUV��WKH�JUD]LQJ�DOORWPHQWV
ZRXOG�EH�ZLWKGUDZQ�IURP�WKRVH�+8V�

Alternative 3 (Property-wide Selective
Harvest)

8QGHU�WKLV�DOWHUQDWLYH��ZLGH�QR�KDUYHVW
EXIIHUV��VHH�6HFWLRQ������DQG�QR�KDUYHVW�ROG�
JURZWK�DUHDV�ZKLFK�VXEVWDQWLDOO\�UHGXFH
WKH�DPRXQW�RI�WLPEHU�KDUYHVW�RQ�3$/&2
ODQGV��DQG�WKH�V\VWHPDWLF�UHGXFWLRQ�LQ�URDG�
UHODWHG�VHGLPHQW�LQ�WKH�)UHVKZDWHU��(ON
5LYHU��/RZHU�(HO��%HDU�&UHHN��DQG�-RUGDQ
&UHHN�SODQQLQJ�ZDWHUVKHGV�ZRXOG�UHGXFH
URDG��DQG�WLPEHU�PDQDJHPHQW�UHODWHG
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VHGLPHQW�LQ�WKH�VKRUW��PLG��DQG�ORQJ�WHUP�
6SHFLILF�WUHDWPHQW�RI�URDG�JHQHUDWHG
VHGLPHQW�GHOLYHU\�WR�VWUHDPV�DQG�WKH
SDVVLYH�PDQDJHPHQW�RI�50=�SUHVFULSWLRQV
ZRXOG�UHVXOW�LQ�D�OHVV�WKDQ�VLJQLILFDQW�HIIHFW
RQ�ZDWHU�TXDOLW\�IRU�WKH�VHGLPHQW
SDUDPHWHUV���7KLV�DOWHUQDWLYH�LV�WKH�PRVW
SURWHFWLYH�RI�ZDWHU�TXDOLW\�DQG�LWV�EHQHILFLDO
XVHV���7KHUH�LV�D�OHVV�WKDQ�VLJQLILFDQW�HIIHFW
RQ�ZDWHU�TXDOLW\�IURP�VHGLPHQW�GHOLYHU\�WR
VWUHDPV���7KH�OHQJWK�RI�WLPH�IRU�PDMRU
VHGLPHQW�UHGXFWLRQ�WR�EH�REVHUYDEOH�LV�WKH
VDPH�DV�IRU�$OWHUQDWLYHV���DQG���

Alternative 4 (63,000-acre No-harvest
Public Reserve)

$OWHUQDWLYH���LV�VLPLODU�WR�$OWHUQDWLYH��
H[FHSW�PDQDJHPHQW�ZRXOG�RFFXU�RYHU�D
VPDOOHU�DUHD�EHFDXVH�RI�WKH��������DFUH
5HVHUYH���7KLV�DOWHUQDWLYH�DGGUHVVHV�DQG
PLWLJDWHV�IRU�WKH�FRQWUROODEOH�GHOLYHU\�RI
VHGLPHQW�WR�VWUHDPV�RXWVLGH�RI�WKH�5HVHUYH
LQ�WKH�VDPH�ZD\�DV�$OWHUQDWLYH���
0DQDJHPHQW�FRQWUROV�IRU�URDG�UHODWHG�PDVV
ZDVWLQJ��URDG�VXUIDFH�HURVLRQ��DQG�VWUHDP
FURVVLQJ�HURVLRQ�LQFOXGH�D�VHGLPHQW
DVVHVVPHQW�DQG�LPSOHPHQWDWLRQ�SODQ�ZLWK
D�URDG�DUPRULQJ�SODQ��DV�ZHOO�DV�D�URDG
FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�SODQ�
+LOOVORSH�HURVLRQ�PDQDJHPHQW�LQFOXGHV
50=V�ZKLFK�VHUYH�WR�ILOWHU�RYHUODQG
GHOLYHU\�RI�VHGLPHQW���7KH�PDQDJHPHQW�IRU
WKHVH�VHGLPHQW�VRXUFHV�LV�GHVFULEHG�LQ
GHWDLO�LQ�6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\���,Q�DGGLWLRQ��ZDWHUVKHG
DQDO\VLV�DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH
PDQDJHPHQW�SUHVFULSWLRQV�ZRXOG�IXUWKHU
UHGXFH�PDQDJHPHQW�UHODWHG�VHGLPHQW
GHOLYHU\�WR�VWUHDPV���7KH�PDQDJHPHQW
FRQWUROV�DQG�ZDWHUVKHG�DQDO\VLV�ZRXOG
UHVXOW�LQ�D�OHVV�WKDQ�VLJQLILFDQW�HIIHFW�RQ
VHGLPHQW�UHODWHG�ZDWHU�TXDOLW\�REMHFWLYHV�
7KH�OHQJWK�RI�WLPH�IRU�PDMRU�VHGLPHQW
UHGXFWLRQ�WR�EH�REVHUYDEOH�ZRXOG�EH�WKH
VDPH�DV�LQ�$OWHUQDWLYHV���DQG���

$OO�SRWHQWLDO�WLPEHU�KDUYHVW�HIIHFWV�LQ�WKH
5HVHUYH�ZRXOG�EH�JUHDWO\�UHGXFHG�FRPSDUHG
WR�H[LVWLQJ�FRQGLWLRQV���$�VKRUW�WHUP

LQFUHDVH�LQ�URDG�UHODWHG�VHGLPHQW�FRXOG
RFFXU�GXH�WR�GLPLQLVKHG�URDG�PDLQWHQDQFH
XQWLO�UHVWRUDWLRQ�DFWLYLWLHV�ZRXOG�EH
LPSOHPHQWHG�VKRUWO\�DIWHU�DFTXLVLWLRQ
�$SSHQGL[�'����7KHUH�LV�D�OHVV�WKDQ�
VLJQLILFDQW�HIIHFW�RQ�ZDWHU�TXDOLW\�IURP
VHGLPHQW�LQ�WKH��������DFUH�5HVHUYH�

THRESHOLDS OF SIGNIFICANCE FOR
NUTRIENTS- BIOSTIMULATORY
SUBSTANCES.
7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU
ELRVWLPXODWRU\�VXEVWDQFHV�VXFK�DV�QLWUDWHV
LV�WKH�1&5:4&%�ZDWHU�TXDOLW\�REMHFWLYH�
7KH�REMHFWLYH�VWDWHV�WKDW�ZDWHUV�VKDOO�QRW
FRQWDLQ�ELRVWLPXODWRU\�VXEVWDQFHV�LQ
FRQFHQWUDWLRQV�ZKLFK�SURPRWH�DTXDWLF
JURZWKV�WR�WKH�H[WHQW�RI�FDXVLQJ�QXLVDQFH�RU
DGYHUVHO\�DIIHFWLQJ�EHQHILFLDO�XVHV�
+LOOVORSH�VXUIDFH�HURVLRQ�ZRXOG�EH�WKH�PDLQ
GHOLYHU\�VRXUFH�RI�VRLO�DQG�RUJDQLFV�WR
VWUHDPV�

Alternative 1 (No Action/No Project)

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3��DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
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UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�$OWHUQDWLYH����WKH�50=V�RQ�DOO
VWUHDP�FODVVHV�ZRXOG�UHGXFH�KLOOVORSH
HURVLRQ��VHH�6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\����7KH�PDMRU�VRXUFH�RI�ILQH
VHGLPHQW�DQG�RUJDQLF�PDWWHU�ZRXOG�EH
HOLPLQDWHG��URDG�VXUIDFH�HURVLRQ�DQG�URDG�
UHODWHG�PDVV�ZDVWLQJ�PD\�GHOLYHU�VHGLPHQW
WR�VWUHDPV��EXW�VKRXOG�QRW�DIIHFW�QXWULHQW
ORDGLQJ�EHFDXVH�URDG�ILOO�LV�PRVWO\�GHYRLG�RI
RUJDQLF�PDWHULDOV���7KH�HIIHFWV�RI�EXUQLQJ
PD\�LQFUHDVH�QLWUDWH�OHYHOV�LQ�ORFDOL]HG
VWUHDPV�IRU�VKRUW�SHULRGV�RI�WLPH�LI�ULSDULDQ
DUHDV�LQDGYHUWHQWO\�JHW�EXUQHG���7KH�50=V
ZRXOG�ILOWHU�PRVW�KLOOVORSH�HURVLRQ��DQG
LQSXWV�RI�SKRVSKRUXV�ZRXOG�EH�UHGXFHG�
7KHUH�DUH�QR�VXEVWDQWLDO�FKDQJHV�LQ
QLWURJHQ�DQG�SKRVSKRUXV�OHYHOV�XQGHU�WKLV
DOWHUQDWLYH�

Alternative 2 (Proposed
Action/Proposed Project)

7KH�VHGLPHQW�DVVHVVPHQW�DQG�UHGXFWLRQ
SODQ�LQ�DGGLWLRQ�WR�WKH�50=V�LQ�$OWHUQDWLYH
��ZRXOG�UHGXFH�WKH�GHOLYHU\�RI�ILQH
VHGLPHQW�WR�VWUHDPV��HVSHFLDOO\�PHDVXUHV�WR
UHGXFH�KLOOVORSH�HURVLRQ���7KH�50=V�ZRXOG
ILOWHU�PRVW�RI�WKH�ILQH�VHGLPHQW�IURP
KLOOVORSH�HURVLRQ�DORQJ�PRVW�VWUHDPV��VHH
6HFWLRQ������6RLOV�DQG�*HRPRUSKRORJ\����1R�
KDUYHVW�]RQHV�RQ�&ODVV�,�VWUHDPV�DQG�&ODVV
,,�VWUHDPV�ZRXOG�ILOWHU�PRVW�VHGLPHQW�IURP
KLOOVORSHV��ZKLOH�HTXLSPHQW�H[FOXVLRQ�]RQHV
�((=V���HTXLSPHQW�OLPLWDWLRQ�]RQHV��(/=V��
DQG�%03V�ZRXOG�GHFUHDVH�GLUHFW�GHOLYHU\�RI
VHGLPHQW�IURP�KLOOVORSH�HURVLRQ�DGMDFHQW�WR
&ODVV�,,,�VWUHDPV���2WKHU�KLOOVORSH
PLWLJDWLRQ�PHDVXUHV�LQFOXGH�ZDWHUEUHDNV
DORQJ�VNLG�WUDLOV�DQG�WUHDWPHQW�RI�H[SRVHG
PLQHUDO�VRLOV���&RQVHTXHQWO\��HURVLRQ�IURP
KLOOVORSHV�ZRXOG�EH�D�PLQRU�VRXUFH�RI
VHGLPHQW�GHOLYHU\�WR�VWUHDPV�XQGHU�WKLV
DOWHUQDWLYH���7KH�HIIHFWV�RI�EXUQLQJ�PD\
LQFUHDVH�QLWUDWH�OHYHOV�LQ�ORFDOL]HG�VWUHDPV

IRU�VKRUW�SHULRGV�RI�WLPH�LI�ULSDULDQ�DUHDV
LQDGYHUWHQWO\�JHW�EXUQHG���$V�LQGLFDWHG
DERYH��IRUHVW�SUDFWLFHV�DUH�XQOLNHO\�WR
VXEVWDQWLDOO\�LQFUHDVH�QXWULHQW
FRQFHQWUDWLRQV�LQ�DTXDWLF�V\VWHPV���8QGHU
WKH�SURSRVHG�6<3��KRZHYHU��3$/&2�ZRXOG
FRQGXFW�DQ�LQWHQVLYH�IRUHVW�PDQDJHPHQW
SURJUDP�LQFOXGLQJ�SRWHQWLDO�IRUHVW
IHUWLOL]DWLRQ���%DVHG�RQ�WKH�PDQDJHPHQW
SUDFWLFHV�GHVFULEHG�DERYH�DQG�UHVWULFWLYH
XVH�RI�IHUWLOL]HUV�LQ�50=V��HIIHFWV�RQ�ZDWHU
TXDOLW\�ZRXOG�EH�H[SHFWHG�WR�EH�PLQLPDO�
2YHUDOO��WKH�HIIHFWV�RI�PDQDJHPHQW�DUH�OHVV
WKDQ�VLJQLILFDQW�WR�ELRVWLPXODWRU\�VXEVWDQFH
HIIHFWV�RQ�ZDWHU�TXDOLW\�LQ�VWUHDPV�RQ
3$/&2�ODQGV���7KHUH�ZRXOG�EH�QR
VLJQLILFDQW�HIIHFW�RQ�ZDWHU�TXDOLW\�IURP
QXWULHQWV�LQ�WKH�+HDGZDWHUV�5HVHUYH�

Alternative 2a (No Elk River Property)

7KH�HIIHFWV�XQGHU�WKLV�DOWHUQDWLYH�ZRXOG�EH
VLPLODU�WR�$OWHUQDWLYH���H[FHSW�OHVV�ODQG�LQ
WKH�(ON�5LYHU�+8�ZRXOG�EH�VXVFHSWLEOH�WR
GHOLYHU\�RI�ILQH�VHGLPHQW�DQG�RUJDQLF
PDWHULDO�WR�VWUHDPV���50=V��((=V��(/=V�
%03V��QR�SUHVFULEHG�EXUQLQJ�LQ�50=V
DORQJ�&ODVV�,�DQG�&ODVV�,,�VWUHDPV��DQG
VSHFLILF�KLOOVORSH�PLWLJDWLRQ�PHDVXUHV�ZRXOG
UHGXFH�WKH�GHOLYHU\�RI�VRLO��ILQH�VHGLPHQW�
DQG�RUJDQLF�PDWWHU�WR�VWUHDPV���7KH�HIIHFWV
RI�PDQDJHPHQW�DUH�OHVV�WKDQ�VLJQLILFDQW�RQ
ELRVWLPXODWRU\�VXEVWDQFH�HIIHFWV�WR�ZDWHU
TXDOLW\�LQ�VWUHDPV�RQ�3$/&2�ODQGV���7KHUH
LV�QR�VLJQLILFDQW�HIIHFW�RQ�ZDWHU�TXDOLW\�IURP
QXWULHQWV�LQ�WKH�+HDGZDWHUV�5HVHUYH���(ON
5LYHU�7LPEHU�&RPSDQ\�/DQGV�ZRXOG�KDYH
VLPLODU�HIIHFWV�DV�$OWHUQDWLYH�����WKHUH
ZRXOG�EH�QR�VLJQLILFDQW�HIIHFW�RQ�ZDWHU
TXDOLW\�RQ�(ON�5LYHU�7LPEHU�&RPSDQ\
/DQGV�IURP�WKH�GHOLYHU\�RI�ELRVWLPXODWRU\
VXEVWDQFHV�WR�VWUHDPV�

Alternative 3 (Property-wide Selective
Harvest)

7KLV�DOWHUQDWLYH�GRHV�QRW�KDYH�VSHFLILF
UHTXLUHPHQWV�UHJDUGLQJ�KLOOVORSH�HURVLRQ��VR
WKH�)35V�ZRXOG�EH�XVHG�DV�D�GHIDXOW�
$OWKRXJK�WKHUH�LV�SRWHQWLDO�IRU�KLOOVORSH
HURVLRQ�XQGHU�WKH�)35V��WKHUH�ZRXOG�EH�D
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VXEVWDQWLDO�DPRXQW�RI�SURWHFWLRQ�DJDLQVW
VHGLPHQW�GHOLYHU\�WR�VWUHDPV���,Q�DGGLWLRQ�
RYHU��������DFUHV�RI�3$/&2�ODQGV�ZRXOG�EH
QR�KDUYHVW�EHFDXVH�RI�ROG�JURZWK�UHVHUYHV
DQG�ODUJH�QR�KDUYHVW�EXIIHUV�DORQJ�DOO
VWUHDPV���7KH�UHVW�RI�WKH�SURSHUW\�ZRXOG�EH
KDUYHVWHG�XQGHU�WKH�3$/&2�ODWH�VHUDO
SUHVFULSWLRQ��ZKLFK�ZRXOG�PLQLPL]H�WKH
DPRXQW�RI�VRLO�H[SRVHG�WR�HURVLRQ�E\�WUDFWRU
ORJJLQJ���7KH�ODUJH�QR�KDUYHVW�UHVWULFWLRQV
IURP�WKH�ROG�JURZWK�DUHDV�DQG�WKH�KLJKO\
SURWHFWLYH�50=V�ZRXOG�PLQLPL]H�WKH
GHOLYHU\�RI�ILQH�VHGLPHQW�DQG�VRLO�WR�VWUHDPV
WR�D�JUHDWHU�H[WHQW�WKDQ�DQ\�RWKHU
DOWHUQDWLYH���7KH�ODFN�RI�VHGLPHQW�DQG
UHGXFHG�EXUQLQJ�ZRXOG�QRW�KDYH�D
VLJQLILFDQW�HIIHFW�RQ�ZDWHU�TXDOLW\�IURP
QLWURJHQ�DQG�SKRVSKRUXV�LQSXWV�IURP
RUJDQLF�PDWWHU�DQG�VRLO�

Alternative 4 (63,000-acre No-harvest
Public Reserve)

7KH�3$/&2�ODQGV�QRW�LQ�WKH��������DFUH
5HVHUYH�ZRXOG�KDYH�WKH�VDPH�WUHDWPHQW
DQG�WKH�VDPH�HIIHFWV�DV�$OWHUQDWLYH���
50=V��((=V��(/=V��%03V���QR�SUHVFULEHG
EXUQLQJ�LQ�50=V�DORQJ�&ODVV�,�DQG�&ODVV�,,
VWUHDPV��DQG�VSHFLILF�KLOOVORSH�PLWLJDWLRQ
PHDVXUHV�ZRXOG�UHGXFH�WKH�GHOLYHU\�RI�VRLO�
ILQH�VHGLPHQW��DQG�RUJDQLF�PDWWHU�WR
VWUHDPV���7KH�HIIHFWV�RI�PDQDJHPHQW�DUH
OHVV�WKDQ�VLJQLILFDQW�WR�ELRVWLPXODWRU\
VXEVWDQFH�HIIHFWV�RQ�ZDWHU�TXDOLW\�LQ
VWUHDPV�RQ�3$/&2�ODQGV���6LPLODU�WR
$OWHUQDWLYH����WKHUH�ZRXOG�EH�PLQLPDO
HIIHFWV�RI�SRWHQWLDO�IRUHVW�IHUWLOL]DWLRQ�RQ
ZDWHU�TXDOLW\�

7KHUH�ZRXOG�EH�QR�VLJQLILFDQW�HIIHFW�RQ
ZDWHU�TXDOLW\�IURP�QXWULHQWV�LQ�WKH��������
DFUH�5HVHUYH���7KHUH�ZRXOG�EH�QR
PDQDJHPHQW�UHODWHG�ILQH�VHGLPHQW�DQG
RUJDQLF�PDWWHU�GHOLYHU\�WR�VWUHDPV�IURP
KLOOVORSH�HURVLRQ�LQ�WKH��������DFUH�5HVHUYH
EHFDXVH�WKH�5HVHUYH�ZRXOG�QRW�EH�PDQDJHG
IRU�WLPEHU�KDUYHVW�

THRESHOLDS OF SIGNIFICANCE FOR
PESTICIDES/HERBICIDES

7KH�WKUHVKROGV�RI�VLJQLILFDQFH�IRU�SHVWLFLGHV
DQG�KHUELFLGHV�DUH�RXWOLQHG�LQ�WKH
&DOLIRUQLD�1&5:4%�%DVLQ�3ODQ���7KH
REMHFWLYH�VWDWHV�QR�LQGLYLGXDO�SHVWLFLGH�RU
FRPELQDWLRQ�RI�SHVWLFLGHV�VKDOO�EH�SUHVHQW�LQ
FRQFHQWUDWLRQV�WKDW�DGYHUVHO\�DIIHFW
EHQHILFLDO�XVHV���,Q�DGGLWLRQ��WKH�REMHFWLYH
VWDWHV�WKHUH�VKDOO�EH�QR�ELRDFFXPXODWLRQ�RI
SHVWLFLGH�FRQFHQWUDWLRQV�IRXQG�LQ�ERWWRP
VHGLPHQWV�RU�DTXDWLF�OLIH���6HH�6HFWLRQ������
+HUELFLGHV��IRU�D�PRUH�GHWDLOHG�GLVFXVVLRQ�RI
WKH�HIIHFWV�RI�SHVWLFLGHV�DQG�KHUELFLGHV�

Alternative 1 (No Action/No Project)

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3��DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�WKLV�DOWHUQDWLYH��WKHUH�ZRXOG�EH�QR
KHUELFLGH�DSSOLFDWLRQ�LQ�WKH�YLFLQLW\�RI�DOO
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VWUHDPV�EHFDXVH�RI�WKH�ZLGH��QR�KDUYHVW
50=V���%HFDXVH�PRVW�KHUELFLGH�DSSOLFDWLRQ
LQ�WKH�1RUWK�&RDVW�UHJLRQ�LV�JURXQG�EDVHG
�3HUVRQDO�FRPPXQLFDWLRQ��)UDQN
5HLFKPXWK��1&5:4&%���������WKHUH�ZRXOG
EH�OLWWOH�SRWHQWLDO�IRU�ZLQG�GULIW�DHULDO
KHUELFLGH�VSUD\LQJ�WR�HQWHU�VWUHDPV�LQ
PHDVXUDEOH�TXDQWLWLHV���+RZHYHU��WKH�XVH�RI
DWUD]LQH�LQFUHDVHV�WKH�SRWHQWLDO�IRU
JURXQGZDWHU�FRQWDPLQDWLRQ��:DWHU�TXDOLW\
PRQLWRULQJ�IRU�KHUELFLGHV�E\�WKH
1&5:4&%�KDV�QRW�GHWHFWHG�DQ\
FRQWDPLQDWLRQ�RU�H[FHHGDQFH�RI�ZDWHU
TXDOLW\�REMHFWLYHV�IURP�KHUELFLGHV�LQ�WKH
5HJLRQ���7KHUH�ZRXOG�EH�QR�VXEVWDQWLDO
FKDQJHV�IURP�KHUELFLGHV�RQ�ZDWHU�TXDOLW\�

Alternatives 2 (Proposed
Action/Proposed Project) and
Alternative 2a (No Elk River Property)

,QFUHDVHG�KHUELFLGH�XVH�ZRXOG�RFFXU�XQGHU
WKLV�DOWHUQDWLYH�EHFDXVH�RI�WKH�LQWHQVLYH
KDUYHVW�RI�3$/&2�ODQGV���8QGHU�WKLV
DOWHUQDWLYH�DQG�VXE�DOWHUQDWLYH��KHUELFLGH
DSSOLFDWLRQ�ZRXOG�QRW�RFFXU�ZLWKLQ�50=V
DORQJ�&ODVV�,�DQG�&ODVV�,,�VWUHDPV�
+RZHYHU��WKHUH�LV�SRWHQWLDO�IRU�KHUELFLGH�
DGVRUEHG�VHGLPHQW�WR�EH�GHOLYHUHG�WR�&ODVV
,,,�VWUHDPV�DQG�HQWHU�WKH�DTXDWLF�V\VWHP
GXULQJ�VWRUP�HYHQWV��DV�ZHOO�DV�SRWHQWLDO�IRU
DWUD]LQH�WR�FRQWDPLQDWH�WKH�JURXQGZDWHU�
:DWHU�TXDOLW\�PRQLWRULQJ�IRU�KHUELFLGHV�E\
WKH�1&5:4&%�KDV�QRW�GHWHFWHG�DQ\
FRQWDPLQDWLRQ�RU�H[FHHGDQFH�RI�ZDWHU
TXDOLW\�REMHFWLYHV�IURP�KHUELFLGHV�LQ�WKH
5HJLRQ���&RQVHTXHQWO\��WKHUH�LV�D�OHVV�WKDQ�
VLJQLILFDQW�HIIHFW�RQ�ZDWHU�TXDOLW\�IURP
KHUELFLGHV�XQGHU�WKLV�DOWHUQDWLYH�

Alternative 3 Property-wide Selective
Harvest

7KH�HIIHFWV�XQGHU�WKLV�DOWHUQDWLYH�ZRXOG�EH
VLPLODU�WR�$OWHUQDWLYH���H[FHSW�OHVV�ODQG
ZRXOG�EH�WUHDWHG�ZLWK�KHUELFLGHV�EHFDXVH�RI
WKH�QR�KDUYHVW��ROG�JURZWK�DUHDV���+HUELFLGH
DSSOLFDWLRQ�ZRXOG�QRW�RFFXU�ZLWKLQ�WKH�QR�
KDUYHVW�50=V���%HFDXVH�PRVW�KHUELFLGH
DSSOLFDWLRQ�LQ�WKH�1RUWK�&RDVW�UHJLRQ�LV
JURXQG�EDVHG��SHUVRQDO�FRPPXQLFDWLRQ�

)UDQN�5HLFKPXWK��1&5:4&%��������WKHUH
ZRXOG�EH�OLWWOH�SRWHQWLDO�IRU�ZLQG�GULIW�DHULDO
KHUELFLGH�VSUD\LQJ�WR�HQWHU�VWUHDPV�LQ
PHDVXUDEOH�TXDQWLWLHV���7KHUH�LV�QR
VLJQLILFDQW�HIIHFW�RQ�ZDWHU�TXDOLW\�XQGHU
WKLV�DOWHUQDWLYH�

Alternative 4 (63,000-acre No-harvest
Public Reserve)

7KH�HIIHFWV�XQGHU�WKLV�DOWHUQDWLYH�ZRXOG�EH
VLPLODU�WR�$OWHUQDWLYH���H[FHSW�OHVV�ODQG
ZRXOG�EH�WUHDWHG�ZLWK�KHUELFLGHV�EHFDXVH�RI
WKH��������DFUH��QR�KDUYHVW�5HVHUYH���7KH
WUHDWPHQW�DQG�HIIHFWV�RQ�3$/&2�ODQG
ZRXOG�EH�WKH�VDPH�DV�$OWHUQDWLYH���
+HUELFLGH�DSSOLFDWLRQ�ZRXOG�QRW�RFFXU
ZLWKLQ�50=V�DORQJ�&ODVV�,�DQG�&ODVV�,,
VWUHDPV���+RZHYHU��WKHUH�LV�D�SRWHQWLDO�IRU
KHUELFLGH�DGVRUEHG�VHGLPHQW�WR�EH�GHOLYHUHG
WR�&ODVV�,,,�VWUHDPV�DQG�HQWHU�WKH�DTXDWLF
V\VWHP�GXULQJ�VWRUP�HYHQWV���:DWHU�TXDOLW\
PRQLWRULQJ�IRU�KHUELFLGHV�E\�WKH
1&5:4&%�KDV�QRW�GHWHFWHG�DQ\
FRQWDPLQDWLRQ�RU�H[FHHGDQFH�RI�ZDWHU
TXDOLW\�REMHFWLYHV�IURP�KHUELFLGHV�LQ�WKH
5HJLRQ���7KHUH�DUH�QR�DQWLFLSDWHG
VLJQLILFDQW�HIIHFWV�RQ�ZDWHU�TXDOLW\�IURP
KHUELFLGHV�XQGHU�WKLV�DOWHUQDWLYH�

THRESHOLD OF SIGNIFICANCE FOR FECAL
COLIFORM

7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�IHFDO
FROLIRUP�LQ�IUHVKZDWHU�VWUHDPV�GHVLJQDWHG
IRU�FRQWDFW�UHFUHDWLRQ�LV�LGHQWLILHG�LQ�WKH
%DVLQ�3ODQ���7KH�PHGLDQ�IHFDO�FROLIRUP
FRQFHQWUDWLRQ�EDVHG�RQ�D�PLQLPXP�QRW�OHVV
WKDQ�ILYH�VDPSOHV�IRU�DQ\����GD\�SHULRG
VKDOO�QRW�H[FHHG����SHU�����PLOOLOLWHUV��PO��
QRU�VKDOO�PRUH�WKDQ����SHUFHQW�RI�WKH�WRWDO
VDPSOHV�GXULQJ�DQ\����GD\�SHULRG�H[FHHG���
SHU�����PO��DFFRUGLQJ�WR�WKH�&DOLIRUQLD
6WDWH�'HSDUWPHQW�RI�+HDOWK�6HUYLFHV
�1&5:4&%����������&DWWOH�JUD]LQJ�LV�WKH
SULPDU\�PDQDJHPHQW�DFWLYLW\�DVVRFLDWHG
ZLWK�IHFDO�FROLIRUP�GLVWULEXWLRQ�WR
ZDWHUERGLHV�
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All Alternatives

7KH�HIIHFWV�RI�FDWWOH�JUD]LQJ�QHDU�VWUHDPV
RQ�3$/&2�ODQGV�PD\�KDYH�ORFDOL]HG
DGYHUVH�HIIHFWV�RQ�ZDWHU�TXDOLW\�
$SSUR[LPDWHO\�������DFUHV�RI�3$/&2�ODQGV
LV�OHDVHG�WR�SULYDWH�FDWWOH�RSHUDWLRQV�DORQJ
WKH�0DWWROH�%HDU�:$$�GLYLGH��9DQ
'X]HQ�(HO�:$$�GUDLQDJH�GLYLGH��%HDU
5LYHU�/RZHU�(HO�+8�GLYLGH��DQG�LVRODWHG
SDUFHOV�LQ�WKH�<DJHU�&UHHN�:$$���$Q\
ORFDOL]HG�HIIHFWV�RQ�ZDWHU�TXDOLW\�ZRXOG
RFFXU�QHDU�ZDWHUV�LQ�WKH�PHDGRZ�DQG
SUDLULH�DUHDV�ZKHUH�WKH�FDWWOH�JUD]H���7KH
ZLGH�GLVSHUVLRQ�RI�OLYHVWRFN�RQ�3$/&2
ODQGV�ZRXOG�GLPLQLVK�ORFDOL]HG�HIIHFWV��VHH
(IIHFWV�RI�*UD]LQJ�LQ�6HFWLRQ�������DQG�IHFDO
FROLIRUP�OHYHOV�H[FHHGLQJ�WKH�WKUHVKROG�RI
VLJQLILFDQFH�DUH�QRW�H[SHFWHG���7KHUH�LV�QR
VLJQLILFDQW�HIIHFW�RQ�ZDWHU�TXDOLW\�IURP�IHFDO
FROLIRUP�RQ�3$/&2�ODQGV�

8QGHU�$OWHUQDWLYHV�������DQG����JUD]LQJ
FRXOG�VLJQLILFDQWO\�DIIHFW�IHFDO�FROLIRUP�LQ
ORFDOL]HG�DUHDV���:DWHUVKHG�DQDO\VLV�ZRXOG
VSHFLILFDOO\�DGGUHVV�JUD]LQJ�LVVXHV�ZKHUH
DSSOLFDEOH���,I�ZDWHUVKHG�DQDO\VLV�DQG�WKH
LPSOHPHQWDWLRQ�RI�WKH�DVVRFLDWHG
SUHVFULSWLRQV�GRHV�QRW�RFFXU�ZLWKLQ�ILYH
\HDUV��WKH�JUD]LQJ�DOORWPHQWV�ZRXOG�EH
ZLWKGUDZQ�IURP�WKRVH�+8V�

�������� &KDQQHO�0RUSKRORJ\�DQG
)ORRGSODLQV

$V�GLVFXVVHG�LQ�6HFWLRQ����������FKDQQHO
PRUSKRORJ\�FDQ�EH�PRGLILHG�E\�FKDQJHV�LQ
WKUHH�IDFWRUV��FRDUVH�VHGLPHQW�LQIOX[�
GHFUHDVHG�VWUHDPEDQN�VWDELOLW\��DQG
GHFUHDVHV�LQ�/:'�UHFUXLWPHQW���,QFUHDVHV
LQ�SHDN�IORZV�FDQ�DOVR�DIIHFW�FKDQQHO
PRUSKRORJ\���+RZHYHU��LW�ZDV�HVWDEOLVKHG�LQ
6HFWLRQ���������WKDW�RQO\�VPDOOHU�FKDQQHOV
PLJKW�EH�DIIHFWHG�GXH�WR�H[WHQVLRQ�RI�WKH
GUDLQDJH�QHWZRUN�WKURXJK�URDGV���*UDYHO
PLQLQJ��ZKLFK�GLUHFWO\�DIIHFWV�FKDQQHO
PRUSKRORJ\�DQG�IORRGSODLQV��LV�GLVFXVVHG
VHSDUDWHO\�LQ�6HFWLRQ���������

Thresholds of Significance

CHANNEL MORPHOLOGY AND FLOODING

(DFK�VWUHDP�LV�FKDUDFWHUL]HG�E\�D�UDQJH�RI
VHGLPHQW�IOX[��FKDQQHO�PRUSKRORJ\�LV�LQ
SDUW�GHWHUPLQHG�E\�WKDW�IOX[���,W�LV�QRW
SRVVLEOH�WR�TXDQWLI\�VHGLPHQW�IOX[�IRU�HDFK
DOWHUQDWLYH�GXH�WR�WKH�VFDOH�DQG�FRPSOH[LW\
RI�WKH�VWUHDP�V\VWHP���7KHUHIRUH��IRU�WKH
SXUSRVHV�RI�WKLV�(,6�(,5��WKH�WKUHVKROG�RI
VLJQLILFDQFH�LV�WKH�SUREDELOLW\�RI�D
GHWHFWDEOH�FKDQJH�LQ�FKDQQHO�PRUSKRORJ\�
HLWKHU�LQ�FURVV�VHFWLRQ�ORQJLWXGLQDO�SURILOH�
RU�SODQ�IRUP���7R�KHOS�IUDPH�WKH�HYDOXDWLRQ
RI�VLJQLILFDQFH��FKDQQHO�FKDQJHV�DUH�GHHPHG
VLJQLILFDQW�LI�������IHHW�RU�PRUH�RI�D
FKDQQHO��PHDVXUHG�RQ�DQ�DJJUHJDWH�EDVLV��LV
OLNHO\�WR�H[SHULHQFH�VFRXU�RU�DJJUDGDWLRQ�RI
RQH�IRRW�RU�PRUH���$OWKRXJK�WKHUH�LV�D
UHODWLRQVKLS�EHWZHHQ�VWRUP�HYHQW�VL]H�DQG
FKDQQHO�FKDQJHV��WKH�DQDO\VLV�GRHV�QRW
FRQVLGHU�WKLV�UHODWLRQVKLS���6LJQLILFDQFH�LV
HYDOXDWHG��KRZHYHU��ZLWK�UHVSHFW�WR�WKH�ULVN
RI�FRDUVH�VHGLPHQW�LQIOX[�IURP�KLOOVORSH�RU
URDG�UHODWHG�PDVV�ZDVWLQJ���6SHFLILF�DVSHFWV
RI�FKDQQHO�PRUSKRORJ\�VXFK�DV�SRRO
IUHTXHQF\��GHSWK��DQG�VSDFLQJ�DUH�QRW
VSHFLILFDOO\�HYDOXDWHG�KHUH�

FLOODPLAINS

7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�IORRGSODLQ
HIIHFWV�LV�UHODWLYH�WR�WKH�FKDQJH�LQ�IORRG
VWRUDJH���$�FKDQJH�LQ�WKH�IORRG�VWRUDJH
FDSDFLW\��FDXVHG�E\�DJJUDGDWLRQ�RU
FRQVWUXFWLRQ��VXIILFLHQW�WR�VXEVWDQWLDOO\
LQFUHDVH�RYHUEDQN�IORRGLQJ�LV�FRQVLGHUHG
VLJQLILFDQW�

FLOODPLAINS—ALL ALTERNATIVES

7KHUH�DUH�QR�SODQV�XQGHU�DQ\�RI�WKH
DOWHUQDWLYHV�WR�EXLOG�ZLWKLQ�WKH�IORRGSODLQ�RI
DQ\�ULYHU�LQ�WKH�3URMHFW�$UHD���$Q�H[FHSWLRQ
LV�URDGV��PDQ\�RI�ZKLFK�DUH�ORFDWHG�LQ�WKH
IORRGSODLQ�RI�UHODWLYHO\�VPDOO�FKDQQHOV�
+RZHYHU��SURYLGHG�WKDW�WKH�URDGV�DUH�QRW
HOHYDWHG��LQYROYLQJ�VLJQLILFDQW�DPRXQWV�RI
ILOO��WKH�URDGV�WKDW�SDUDOOHO�WKH�IORRGSODLQ
D[LV�ZRXOG�QRW�EH�H[SHFWHG�WR�KDYH�D
VLJQLILFDQW�HIIHFW�
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1R�H[FDYDWLRQ�RU�ILOOLQJ�RI�WKH�IORRGSODLQ�LV
SODQQHG��H[FHSW�LQ�UHODWLRQ�WR�JUDYHO
PLQLQJ��ZKLFK�LV�GLVFXVVHG�EHORZ���8QGHU
HDFK�DOWHUQDWLYH��QR�DGGLWLRQDO�EULGJHV�DUH
SODQQHG�WKDW�ZRXOG�FRQVWULFW�PDMRU
IORRGSODLQV��DOWKRXJK�VRPH�VPDOO�VWUHDPV
PD\�KDYH�EULGJHV�UHSODFHG�GXULQJ�W\SLFDO
URDG�PDLQWHQDQFH�

$JJUDGDWLRQ�DOVR�DIIHFWV�FKDQQHO
PRUSKRORJ\��ZKLFK�LQ�WXUQ�DIIHFWV�IORRGLQJ�
7KH�HIIHFWV�RI�HDFK�DOWHUQDWLYH�RQ
DJJUDGDWLRQ�DQG�IORRGLQJ�DUH�FRQVLGHUHG
XQGHU�&KDQQHO�0RUSKRORJ\�

�������� &KDQQHO�0RUSKRORJ\

Alternative 1 (No Action/No Project)
$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3��DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�DGHTXDWH�EXIIHU
ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI�YDU\LQJ
FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�WKLV�DOWHUQDWLYH�ZLGH��QR�KDUYHVW
50=V�ZRXOG�EH�HVWDEOLVKHG�RQ�DOO�VWUHDPV�
7KLV�ZRXOG�DOORZ�IRU�UHJURZWK�RI�WUHHV�LQ
50=V�DQG�SURWHFWLRQ�RI�H[LVWLQJ�ROG�JURZWK
DQG�ODWH�VHUDO�IRUHVW�LQ�50=V���7KH�RYHUDOO
HIIHFW�ZRXOG�EH�WR�LQFUHDVH�VWUHDPEDQN
VWDELOLW\�E\�SURWHFWLQJ�URRW�VWUHQJWK�LQ
VWUHDPEDQNV�DQG�DOORZLQJ�/:'
UHFUXLWPHQW�WR�UHFRYHU���7KHUH�ZRXOG�EH�D
PRGHUDWH�WR�KLJK�ULVN�RI�FKDQJHV�LQ�FKDQQHO
PRUSKRORJ\�GXH�WR�SRWHQWLDO�IRU�URDG�DQG
WLPEHU�KDUYHVW�UHODWHG�ODQGVOLGHV�DQG
FRDUVH�VHGLPHQW�LQSXWV���7KHUHIRUH��WKH
SRWHQWLDO�IRU�GHVWDELOL]LQJ�SXOVHV�RI
VHGLPHQW�ZRXOG�SHUVLVW���([WUHPH�VWRUP
HYHQWV�FRXOG�KDYH�PDMRU�HIIHFWV�RQ�FKDQQHO
PRUSKRORJ\�LQ�WKH�3URMHFW�$UHD���7KH�LQIOX[
RI�FRDUVH�VHGLPHQW�FRXOG�DJJUDGH�VWUHDPV
DQG�FRQWULEXWH�WR�ODWHUDO�HURVLRQ�LQ�WKH
ZDWHUVKHGV�ZLWK�WKH�KLJKHVW�UDWHV�RI
KDUYHVW��SDUWLFXODUO\�ZKHUH�WKHUH�LV�DQ
/:'�GHILFLHQF\�

3HDN�IORZV�FRXOG�FDXVH�ODWHUDO�HURVLRQ�LQWR
WKH�VWUHDPEDQNV�RI�VPDOO�FKDQQHOV�
,QFUHDVHG�SHDN�IORZV�LQ�ILUVW��DQG�VHFRQG�
RUGHU�ZDWHUVKHGV�DQG�VHGLPHQW�LQIOX[
ZRXOG�EH�PRUH�OLNHO\�LQ�WKH�+8V�ZLWK�KLJK
UDWH�RI�KDUYHVW��VXFK�DV�WKH�)UHVKZDWHU�+8�

/:'�LQSXWV�ZRXOG�JUDGXDOO\�LQFUHDVH�RYHU
WLPH��VHH�6HFWLRQ������:HWODQGV�DQG
5LSDULDQ�/DQGV����+RZHYHU��LQ�DUHDV�ZKHUH
/:'�ZDV�DFWLYHO\�UHPRYHG�IURP�VWUHDPV�
/:'�PD\�QRW�UHWXUQ�WR�SUH�KDUYHVW�OHYHOV
IRU�GHFDGHV���0DQ\�RI�WKH�VWUHDPV�LQ�WKH
3URMHFW�$UHD�DUH�FXUUHQWO\�DJJUDGLQJ�LQ�DW
OHDVW�VRPH�UHDFKHV���+RZHYHU��WKLV
DOWHUQDWLYH�UHSUHVHQWV�WKH�PRVW�WKDW�FDQ�EH
GRQH�WR�UHFRYHU�/:'�IXQFWLRQDOLW\�DV�IDVW
DV�SRVVLEOH��DVLGH�IURP�VWUHDP�GUHGJLQJ
DQG�RU�SODFHPHQW�RI�/:'�LQ�VWUHDPV���$Q
HVWLPDWH�RI�/:'�UHFUXLWPHQW�PDWHULDO�LV
SURYLGHG�E\�WKH�HTXLYDOHQW�EXIIHU�DUHD
LQGH[��(%$,����7KH�PHWKRGRORJ\�IRU�WKH
/:'�(%$,�LV�SUHVHQWHG�LQ�6HFWLRQ�����
:HWODQGV�DQG�5LSDULDQ�/DQGV��DQG�IXUWKHU
GLVFXVVHG�LQ�$SSHQGL[�+���)XUWKHUPRUH�
WKLV�DOWHUQDWLYH�KDV�WKH�KLJKHVW�(%$,



C:\PALCO_PDF\12121-4.doc 3.4-54

YDOXHV�RI�DOO�DOWHUQDWLYHV��ZKLFK�LQGLFDWHV
PXFK�PRUH�SURWHFWLRQ�IRU�/:'�LQSXWV�WKDQ
DQ\�RWKHU�DOWHUQDWLYH��DQG�IDU�PRUH
SURWHFWLRQ�WKDQ�XQGHU�FXUUHQW
UHTXLUHPHQWV�

$OWKRXJK�WKH�/:'�UHFUXLWPHQW�ZRXOG
LQFUHDVH�RYHU�WLPH��WKHUH�ZRXOG�VWLOO�EH�ERWK
VKRUW��DQG�ORQJ�WHUP�HIIHFWV�RQ�FKDQQHO
PRUSKRORJ\�GXH�WR�H[SHFWHG�FRQVLVWHQW
VHGLPHQW�LQSXW�IURP�H[LVWLQJ�URDGV���7KH
PDJQLWXGH�RI�WKH�HIIHFWV�PD\�GLPLQLVK
VOLJKWO\�RYHU�WLPH��DV�/:'�UHDFKHV
RSWLPXP�OHYHOV��DQG�KHOSV�WR�VWDELOL]H
FKDQQHO�IRUP���7KH�WUHQG�WRZDUG
EDFNJURXQG�FKDQQHO�SDWWHUQV�DQG�EHG
HOHYDWLRQ�ZRXOG�EH�SRVLWLYH��VLQFH�PXFK�RI
WKH�KLOOVORSH�VHGLPHQW�VRXUFH��ULSDULDQ
]RQHV��ZRXOG�EH�SURWHFWHG���%HFDXVH�RI�WKH
ODFN�RI�FRQWURO�RI�FRDUVH�VHGLPHQW�LQIOX[HV
IURP�URDG�UHODWHG�PDVV�ZDVWLQJ��WKH�ULVN�WR
VWUHDP�FKDQQHO�PRUSKRORJ\�LV�FRQVLGHUHG�WR
EH�PRGHUDWH�WR�KLJK���&RQVHTXHQWO\��WKH
HIIHFWV�RI�WKLV�DOWHUQDWLYH�DUH�FRQVLGHUHG
VLJQLILFDQW���6HFWLRQ������6RLOV�DQG
*HRPRUSKRORJ\��GLVFXVVHV�WKH�ULVN�RI�FRDUVH
VHGLPHQW�LQIOX[�IURP�URDG�UHODWHG�PDVV
ZDVWLQJ���7KH�ULVN�XQGHU�WKLV�DOWHUQDWLYH
ZDV�GHWHUPLQHG�WR�EH�KLJK��L�H���VLJQLILFDQW��
7KH�SRWHQWLDO�IRU�VLJQLILFDQW�DJJUDGDWLRQ
DQG�UHODWHG�LQFUHDVHV�LQ�IORRGLQJ�DUH�DOVR
FRQVLGHUHG�WR�EH�KLJK�IRU�WKLV�DOWHUQDWLYH�

7KH�SRWHQWLDO�IRU�LQFUHDVHV�LQ�SHDN�IORZV
UHODWHG�WR�URDGV�KDYH�SULPDULO\�EHHQ
GHPRQVWUDWHG�IRU�VPDOO�WR�PLG�VL]H�IORZV
�-RQHV�DQG�*UDQW����������8QGHU�QRUPDO
FKDQQHO�FRQGLWLRQV�WKHVH�SRWHQWLDOO\�VPDOO
LQFUHDVHV�ZRXOG�QRW�FDXVH�RYHUEDQN
IORRGLQJ���+RZHYHU��LQ�DJJUDGHG�FKDQQHOV�
VPDOO�LQFUHDVHV�LQ�SHDN�IORZV�PD\�FDXVH
RYHUEDQN�IORRGLQJ���,Q�WKH�DJJUDGHG
FKDQQHOV�RI�WKH�ILYH�FXPXODWLYHO\�DIIHFWHG
ZDWHUVKHGV��WKHUH�LV�VRPH�SRWHQWLDO�IRU
PLQRU�RYHUEDQN�IORRGLQJ�UHODWHG�WR�URDG�
UHODWHG�SHDN�IORZ�LQFUHDVHV���7KH�DFWXDO
H[WHQW�RU�PDJQLWXGH�RI�VXFK�IORRGLQJ�LV
VSHFXODWLYH�DQG�XQNQRZQ���7KH�SRWHQWLDO�IRU
IXUWKHU�DJJUDGDWLRQ�GXH�WR�LQFUHDVHV�LQ

VHGLPHQW�LV�GLVFXVVHG�LQ�6HFWLRQ������6RLOV
DQG�*HRPRUSKRORJ\�

Alternative 2 (Proposed
Action/Proposed Project)
7KLV�DOWHUQDWLYH�SURYLGHV�D�VXEVWDQWLDO
DPRXQW�RI�SURWHFWLRQ�IRU�FKDQQHO
PRUSKRORJ\��ZLWK�D�GLIIHUHQW�DSSURDFK�WKDQ
LQ�$OWHUQDWLYH�����$OWKRXJK�50=V�DUH
QDUURZHU�DQG�ZRXOG�DOORZ�WLPEHU�KDUYHVW�WR
RFFXU�ZLWKLQ�WKHP��RWKHU�UHTXLUHPHQWV�RI
WLPEHU�KDUYHVW�DFWLYLWLHV�PDLQWDLQ
DSSURSULDWH�LQSXWV�WR�WKH�DTXDWLF�V\VWHP
WKDW�DIIHFW�FKDQQHO�PRUSKRORJ\�

9DU\LQJ�OHYHOV�RI�KDUYHVW�DUH�SHUPLWWHG�LQ
WKH�50=V�XQGHU�WKLV�DOWHUQDWLYH���7KH
QXPEHU�RI�WUHHV�UHPDLQLQJ��KRZHYHU��ZRXOG
SURYLGH�D�PRGHUDWH�WR�KLJK�OHYHO�RI
VWUHDPEDQN�VWDELOLW\��VHH�6HFWLRQ�����
:HWODQGV�DQG�5LSDULDQ�/DQGV��

8QGHU�$OWHUQDWLYH����D�PDMRU�URDG
LPSURYHPHQW�SURJUDP�ZRXOG�EH�LQVWLWXWHG�
7KLV�SURJUDP�ZRXOG�VXEVWDQWLDOO\�UHGXFH
WKH�SRWHQWLDO�RI�ODQGVOLGHV�IURP�WKH�H[LVWLQJ
URDG�V\VWHP��VHH�5RDG�UHODWHG�0DVV
:DVWLQJ�LQ�6HFWLRQ��������7KLV�UHGXFWLRQ
ZRXOG�RFFXU�V\VWHPDWLFDOO\�RYHU�WKH
ODQGVFDSH�DV�WKH�URDG�V\VWHP�ZDV�LPSURYHG
RYHU�WKH�QH[W�WKUHH�GHFDGHV��VHH�6HFWLRQ
�������&RQVHTXHQWO\��HIIHFWV�RI�LQFUHDVHG
FRDUVH�VHGLPHQW�VXSSO\�ZRXOG�EH�PLQLPDO
RYHU�WLPH�

$QRWKHU�IDFWRU�DIIHFWLQJ�FKDQQHO
PRUSKRORJ\�LV�/:'���7KH�(%$,�YDOXHV�IRU
/:'�IRU�$OWHUQDWLYH���DUH�VXEVWDQWLDOO\
ORZHU�WKDQ�IRU�$OWHUQDWLYH�����+RZHYHU��WKH
OHYHO�RI�/:'�UHFUXLWPHQW�IRU�WKH�GHIDXOW
SUHVFULSWLRQV�LV�FRQVLGHUHG�WR�EH�VXIILFLHQW
VR�WKDW�LQ�WKH�ORQJ�WHUP��WKH�DPRXQW�RI
LQVWUHDP�/:'�ZRXOG�SURYLGH�WKH�FKDQQHO
URXJKQHVV�HOHPHQWV�IRU�FUHDWLQJ�SRROV�
UHWDLQLQJ�JUDYHO�DQG�SURWHFWLQJ
VWUHDPEDQNV�

(IIHFWV�RI�LQFUHDVHG�SHDN�IORZV�RQ�FKDQQHO
PRUSKRORJ\�ZRXOG�EH�WKH�VDPH�DV�XQGHU
$OWHUQDWLYH����DOWKRXJK�WKH�LQLWLDO�ODFN�RI
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/:'�FRXOG�PDNH�FKDQQHOV�PRUH�VXVFHSWLEOH
WR�VFRXU���$GGLWLRQDOO\��LQ�WKH�VKRUW�WHUP�
WKHUH�ZRXOG�EH�D�ULVN�RI�FRDUVH�VHGLPHQW
LQSXW�IURP�URDG�FURVVLQJ�IDLOXUHV�ZKLOH�WKH
VWRUPSURRILQJ�SODQ�LV�LPSOHPHQWHG�

7LPH�ZRXOG�EH�UHTXLUHG�IRU�WKH�LQFUHDVHG
/:'�LQSXW��UHGXFHG�FRDUVH�VHGLPHQW�LQSXW�
DQG�VWUHDPEDQN�SURWHFWLRQ�XQGHU�WKLV
DOWHUQDWLYH�WR�EH�HIIHFWLYH���$�WUHQG�WRZDUG
EDFNJURXQG�FKDQQHO�PRUSKRORJ\��KRZHYHU�
LV�H[SHFWHG�RYHU�WKH�ORQJ�WHUP�
&RQVHTXHQWO\��WKLV�DOWHUQDWLYH�LV�FRQVLGHUHG
WR�EH�OHVV�WKDQ�VLJQLILFDQW�DQG�EHQHILFLDO
ZLWK�UHJDUGV�WR�FKDQQHO�PRUSKRORJ\�

6HFWLRQ������6RLOV�DQG�*HRPRUSKRORJ\�
GLVFXVVHV�WKH�ULVN�RI�FRDUVH�VHGLPHQW�LQIOX[
IURP�WLPEHU�KDUYHVW��DQG�URDG�UHODWHG�PDVV
ZDVWLQJ���7KH�ULVN�XQGHU�WKLV�DOWHUQDWLYH
ZDV�GHWHUPLQHG�WR�EH�PRGHUDWH��L�H���OHVV
WKDQ�VLJQLILFDQW����7KH�SRWHQWLDO�IRU
VLJQLILFDQW�DJJUDGDWLRQ�DQG�UHODWHG
LQFUHDVHV�LQ�IORRGLQJ�LV�DOVR�FRQVLGHUHG�WR�EH
PRGHUDWH�IRU�WKLV�DOWHUQDWLYH���7KHUHIRUH�
WKH�SRWHQWLDO�HIIHFWV�RI�IORRGLQJ�RQ�SHRSOH
DQG�SURSHUW\�DUH�DOVR�OHVV�WKDQ�VLJQLILFDQW�

7KH�SRWHQWLDO�IRU�LQFUHDVHV�LQ�SHDN�IORZV
UHODWHG�WR�URDGV�KDV�SULPDULO\�EHHQ
GHPRQVWUDWHG�IRU�VPDOO�WR�PLG�VL]H�IORZV
�-RQHV�DQG�*UDQW����������8QGHU�QRUPDO
FKDQQHO�FRQGLWLRQV�WKHVH�SRWHQWLDOO\�VPDOO
LQFUHDVHV�ZRXOG�QRW�FDXVH�RYHUEDQN
IORRGLQJ���+RZHYHU��LQ�DJJUDGHG�FKDQQHOV�
VPDOO�LQFUHDVHV�LQ�SHDN�IORZV�PD\�FDXVH
RYHUEDQN�IORRGLQJ���,Q�WKH�DJJUDGHG
FKDQQHOV�RI�WKH�ILYH�FXPXODWLYHO\�DIIHFWHG
ZDWHUVKHGV��WKHUH�LV�VRPH�SRWHQWLDO�IRU
PLQRU�RYHUEDQN�IORRGLQJ�UHODWHG�WR�URDG�
UHODWHG�SHDN�IORZ�LQFUHDVHV���7KH�DFWXDO
H[WHQW�RU�PDJQLWXGH�RI�VXFK�IORRGLQJ�LV
VSHFXODWLYH�DQG�XQNQRZQ���7KH�SRWHQWLDO�IRU
IXUWKHU�DJJUDGDWLRQ�GXH�WR�LQFUHDVHV�LQ
VHGLPHQW�LV�GLVFXVVHG�LQ�6HFWLRQ������6RLOV
DQG�*HRPRUSKRORJ\�

Alternative 2a (No Elk River Property)
2YHU�PRVW�RI�WKH�3URMHFW�$UHD��WKH�HIIHFW�RI
WKLV�DOWHUQDWLYH�RQ�FKDQQHO�PRUSKRORJ\

ZRXOG�EH�LGHQWLFDO�WR�WKDW�XQGHU�$OWHUQDWLYH
����7KH�RQO\�DUHD�ZKHUH�HIIHFWV�ZRXOG�EH
GLIIHUHQW�LV�LQ�WKH�(ON�5LYHU�+8���+HUH��LW�LV
DVVXPHG�WKDW�WKH�(ON�5LYHU�7LPEHU
&RPSDQ\��OLNH�RWKHU�DGMDFHQW�WLPEHU
FRPSDQLHV��ZRXOG�EH�UHTXLUHG�WR�KDYH�WKH
VDPH�EXIIHUV�DV�XQGHU�$OWHUQDWLYH����ZKLFK
DUH�WKH�GHIDXOW��§QR�WDNH¨�EXIIHUV���6WUHDP
FKDQQHOV�LQ�WKH�(ON�5LYHU�+8�ZRXOG��WKXV�
UHFHLYH�PRUH�SURWHFWLRQ�IRU�VWUHDPEDQN
VWDELOLW\�WKDQ�XQGHU�$OWHUQDWLYH���

Alternative 3 (Property-wide Selective
Harvest)
7KLV�DOWHUQDWLYH�ZRXOG�DOORZ�IRU�PRUH�UDSLG
UHFRYHU\�RI�WKH�DTXDWLF�V\VWHP�LQ�WKH
3URMHFW�$UHD�WKDQ�$OWHUQDWLYH�����7KH�ZLGHU
QR�FXW�EXIIHUV�ZRXOG�SURWHFW�RU�LQFUHDVH
VWUHDPEDQN�VWDELOLW\�IRU�ERWK�ZLGH�DQG
QDUURZ�VWUHDPV���$GGLWLRQDOO\��D�UHODWLYHO\
ODUJH�DPRXQW�RI�ODWH�VHUDO�IRUHVW�ZRXOG�EH
SUHVHUYHG�WKURXJK�WKH�HVWDEOLVKPHQW�RI
00&$V�DQG�QR�KDUYHVW�50=V��SURYLGLQJ
VXEVWDQWLDO�SURWHFWLRQ�DJDLQVW�LQFUHDVHG
FRDUVH�VHGLPHQW�LQIOX[HV���3URSHUW\�ZLGH
VHOHFWLYH�KDUYHVW�ZRXOG�GHFUHDVH�WKH
SRWHQWLDO�IRU�VKDOORZ�UDSLG�ODQGVOLGHV�DQG
FRDUVH�VHGLPHQW�GHOLYHU\�WR�VWUHDPV�
,PSOHPHQWDWLRQ�RI�D�URDG�PDQDJHPHQW�SODQ
ZRXOG�UHGXFH�URDG�UHODWHG�PDVV�ZDVWLQJ
FRDUVH�VHGLPHQW�LQSXWV��VHH�6HFWLRQ������
/:'�UHFUXLWPHQW�SRWHQWLDO�ZRXOG�WUHQG
WRZDUG�EDFNJURXQG�OHYHOV��DQG�ZRXOG��RYHU
WLPH��KHOS�WR�VWDELOL]H�VWUHDP�FKDQQHOV�
)XUWKHUPRUH��LQ�WKH�ZDWHUVKHGV�LGHQWLILHG
DV�KDYLQJ�FXPXODWLYH�HIIHFWV�IURP�FXUUHQW
DQG�SDVW�IRUHVW�SUDFWLFHV��WKH�UHTXLUHPHQW
RI�QR�QHW�VHGLPHQW�GLVFKDUJH�ZRXOG�FDXVH�D
UDSLG�WUHQG�WRZDUG�EDFNJURXQG�VHGLPHQW
LQIOX[�LQ�WKRVH�ZDWHUVKHGV���7KHUH�ZRXOG�EH
VRPH�VKRUW�WHUP�HIIHFWV�RQ��FKDQQHO
PRUSKRORJ\�GXH�WR�URDG�IDLOXUHV�DQG
WLPEHU�KDUYHVW�UHODWHG�PDVV�ZDVWLQJ�
KRZHYHU��WKH�WUHQG�WRZDUG�SURSHUO\
IXQFWLRQLQJ�FRQGLWLRQV�ZRXOG�EH�UHODWLYHO\
UDSLG���&RQVHTXHQWO\��WKLV�DOWHUQDWLYH�LV
FRQVLGHUHG�WR�EH�OHVV�WKDQ�VLJQLILFDQW��DQG
EHQHILFLDO��ZLWK�UHJDUGV�WR�FKDQQHO
PRUSKRORJ\���7KH�SRWHQWLDO�IRU�VLJQLILFDQW
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DJJUDGDWLRQ�DQG�UHODWHG�LQFUHDVHV�LQ
IORRGLQJ�LV�DOVR�FRQVLGHUHG�WR�EH�ORZ�WR
PRGHUDWH�IRU�WKLV�DOWHUQDWLYH���7KHUHIRUH�
WKH�SRWHQWLDO�HIIHFWV�RI�IORRGLQJ�RQ�SHRSOH
DQG�SURSHUW\�DUH�DOVR�OHVV�WKDQ�VLJQLILFDQW�

7KH�SRWHQWLDO�IRU�LQFUHDVHV�LQ�SHDN�IORZV
UHODWHG�WR�URDGV�KDV�SULPDULO\�EHHQ
GHPRQVWUDWHG�IRU�VPDOO�WR�PLG�VL]H�IORZV
�-RQHV�DQG�*UDQW����������8QGHU�QRUPDO
FKDQQHO�FRQGLWLRQV�WKHVH�SRWHQWLDOO\�VPDOO
LQFUHDVHV�ZRXOG�QRW�FDXVH�RYHUEDQN
IORRGLQJ���+RZHYHU��LQ�DJJUDGHG�FKDQQHOV�
VPDOO�LQFUHDVHV�LQ�SHDN�IORZV�PD\�FDXVH
RYHUEDQN�IORRGLQJ���,Q�WKH�DJJUDGHG
FKDQQHOV�RI�WKH�ILYH�FXPXODWLYHO\�DIIHFWHG
ZDWHUVKHGV��WKHUH�LV�VRPH�SRWHQWLDO�IRU
PLQRU�RYHUEDQN�IORRGLQJ�UHODWHG�WR�URDG�
UHODWHG�SHDN�IORZ�LQFUHDVHV���7KH�DFWXDO
H[WHQW�RU�PDJQLWXGH�RI�VXFK�IORRGLQJ�LV
VSHFXODWLYH�DQG�XQNQRZQ���7KH�SRWHQWLDO�IRU
IXUWKHU�DJJUDGDWLRQ�GXH�WR�LQFUHDVHV�LQ
VHGLPHQW�LV�GLVFXVVHG�LQ�6HFWLRQ������6RLOV
DQG�*HRPRUSKRORJ\�

Alternative 4 (63,000-acre No-harvest
Public Reserve)
7KLV�DOWHUQDWLYH�ZRXOG�SURYLGH�VXEVWDQWLDO
SURWHFWLRQ�RI�VWUHDP�FKDQQHOV���2XWVLGH�WKH
5HVHUYH��WKH�WUHQGV�WRZDUG�EDFNJURXQG
FRQGLWLRQV�ZRXOG�EH�VLPLODU�WR�$OWHUQDWLYH
����:LWKLQ�WKH�5HVHUYH��SURWHFWLRQ�DJDLQVW
FRDUVH�VHGLPHQW�LQIOX[�ZRXOG�EH�KLJK��VLQFH
QR�KDUYHVW�ZRXOG�RFFXU�RYHU��������DFUHV�
/:'�UHFUXLWPHQW�ZRXOG�LQFUHDVH�RYHU�WLPH
WR�QHDU�SUH�KDUYHVW�FRQGLWLRQV�

,Q�WKH�VKRUW�WHUP��HIIHFWV�WR�FKDQQHO
PRUSKRORJ\�ZRXOG�FRQWLQXH��DV�WKH�VWUHDP
V\VWHP�UHVSRQGV�WR�SDVW�DFWLYLWLHV���,Q�WKH
5HVHUYH��VKRUW�WHUP�HIIHFWV�IURP�URDG�
UHODWHG�PDVV�ZDVWLQJ�FRXOG�FDXVH�ORFDOL]HG
FKDQQHO�DJJUDGDWLRQ�DQG�DVVRFLDWHG�ODWHUDO
HURVLRQ���7KH�WUHQG�WRZDUG�EDFNJURXQG
FRQGLWLRQV�ZRXOG�RFFXU��ZKLOH�WKHUH�ZRXOG
EH�D�PRGHUDWH�ULVN�RI�FKDQQHO�FKDQJH�LQ�WKH
VKRUW�WHUP�RXWVLGH�WKH�5HVHUYH�

$V�XQGHU�$OWHUQDWLYH����WKH�ULVN�IURP
WLPEHU�KDUYHVW��DQG�URDG�UHODWHG�PDVV

ZDVWLQJ�ZDV�GHWHUPLQHG�WR�EH�ORZ�WR
PRGHUDWH��L�H���OHVV�WKDQ�VLJQLILFDQW����7KH
SRWHQWLDO�IRU�VLJQLILFDQW�DJJUDGDWLRQ�DQG
UHODWHG�LQFUHDVHV�LQ�IORRGLQJ�DUH�DOVR
FRQVLGHUHG�WR�EH�ORZ�WR�PRGHUDWH�IRU�WKLV
DOWHUQDWLYH���7KHUHIRUH��WKH�SRWHQWLDO�HIIHFWV
RI�IORRGLQJ�RQ�SHRSOH�DQG�SURSHUW\�DUH�DOVR
OHVV�WKDQ�VLJQLILFDQW�

7KH�HIIHFW�RI�WKLV�DOWHUQDWLYH�RQ�IORRGLQJ
ZLWKLQ�WKH�ILYH�FXPXODWLYHO\�DIIHFWHG
ZDWHUVKHGV�LV�H[SHFWHG�WR�EH�WKH�VDPH�DV
XQGHU�$OWHUQDWLYH����VLJQLILFDQW��DV�WKHVH
ZDWHUVKHGV�ZRXOG�QRW�EH�ZLWKLQ�WKH
5HVHUYH�

7KH�VKRUW�WHUP�HIIHFWV�RI�WKLV�DOWHUQDWLYH�RQ
IORRGLQJ�ZLWKLQ�WKH�5HVHUYH�DUH�H[SHFWHG�WR
EH�VLJQLILFDQW�RQO\�RQ�WKRVH�ZDWHUVKHGV
ZLWK�WKH�KLJKHVW�URDG�GHQVLWLHV���7KHVH
HIIHFWV�ZRXOG�EH�QHJOLJLEOH�LQ�WKH�ORQJ�WHUP�

�������� *UDYHO�0LQLQJ³$OO�$OWHUQDWLYHV

3URSRVHG�JUDYHO�PLQLQJ�RSHUDWLRQV�DUH
LGHQWLFDO�DPRQJ�WKH�DOWHUQDWLYHV��WKHUHIRUH�
WKH�HIIHFWV�RI�JUDYHO�PLQLQJ�ZRXOG�EH�WKH
VDPH���3$/&2�KDV�JUDYHO�PLQLQJ�SHUPLWV
IRU����VLWHV�DORQJ�WKH�(HO�5LYHU�EHWZHHQ
6FRWLD�DQG�:KLWORZ��7DEOH����������7KH
PHWKRG�RI�JUDYHO�H[WUDFWLRQ�LV�VNLPPLQJ�
ZKLFK�LQFUHPHQWDOO\�UHPRYHV�KRUL]RQWDO
VHFWLRQV�RI�D�JUDYHO�EDU��KRZHYHU��RWKHU
PHWKRGV�PD\�EH�HPSOR\HG�IRU�VSHFLILF
SXUSRVHV��VXFK�DV�ILVK�KDELWDW
HQKDQFHPHQW���2WKHU�SRVVLEOH�PHWKRGV
LQFOXGH�SDUDOOHO�WUHQFKLQJ�DQG�SLW�PLQLQJ
�3$/&2��������

$FFRUGLQJ�WR�3$/&2ªV�5HFODPDWLRQ�3ODQ
�3$/&2���������WKH�PLQLQJ�RSHUDWLRQV�DUH
WR�EH�D�PLQLPXP�RI�RQH�IRRW�KLJKHU�WKDQ�WKH
PHDQ�ORZ�IORZ�FKDQQHO���7KH�PD[LPXP
GHSWKV�RI�H[WUDFWLRQ�DUH�HVWDEOLVKHG�LQ�WKH
5HFODPDWLRQ�3ODQ��3$/&2����������7KH
GLIIHUHQFH�EHWZHHQ�WKH�PD[LPXP��RU
§UHGOLQH�¨�GHSWK�DQG�WKH�GHSWK�RI�WKH
WKDOZHJ��WKH�GHHSHVW�SRUWLRQ�RI�WKH�FKDQQHO�
LV�W\SLFDOO\�]HUR�WR�WZR�IHHW���7KH�WRWDO�GHSWK
RI�PLQLQJ�YDULHV��GHSHQGLQJ�RQ�KRZ�PXFK
JUDYHO�LV�GHSRVLWHG�RQ�WKH�JUDYHO�EDUV
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GXULQJ�WKH�KLJK�IORZ�VHDVRQ���6LQFH�WKH
UHGOLQH�GHSWK�LV�UHODWLYH�WR�ZDWHU�HOHYDWLRQ�
WKH�GHSWK�RI�PLQLQJ�GHSHQGV�RQ�WKH�VXPPHU
IORZ�YROXPH�

7KH�SURMHFWHG�DYHUDJH�UDWH�RI�JUDYHO
H[WUDFWLRQ�SHU�VLWH�LV��������\G��\U�
DOWKRXJK�WKH�WRWDO�H[WUDFWLRQ�IURP�DOO
3$/&2�VLWHV�LV�OLPLWHG�WR���������\G��\U�
DQG�LV�OLPLWHG�DW�HDFK�VLWH�WR�QR�PRUH�WKDQ
�������\G��\U���7KLV�OHYHO�RI�H[WUDFWLRQ�
FRPELQHG�ZLWK�H[WUDFWLRQ�DW�QRQ�3$/&2
VLWHV��LV�ZLWKLQ�W\SLFDO�EHGORDG�WUDQVSRUW
UDWHV�WKURXJK�WKLV�VHFWLRQ�RI�WKH�(HO�5LYHU�
7KHUHIRUH��QR�QHW�GHJUDGDWLRQ�RI�WKH
VWUHDPEHG�VKRXOG�RFFXU���$�VOLJKW�SRVLWLYH
HIIHFW�RQ�VWRUDJH�RI�IORRG�IORZV�ZRXOG�RFFXU
E\�LQFUHDVLQJ�WKH�IORRGSODLQ�FDSDFLW\�LQ�WKH
LPPHGLDWH�YLFLQLW\�RI�WKH�JUDYHO�EDUV�

*UDYHO�EDUV�GLVWXUEHG�GXULQJ�VHDVRQDO
JUDYHO�H[WUDFWLRQ�ZRXOG�EH�UHVWRUHG�WR�WKH
DSSUR[LPDWH�SODQIRUP�DQG�VKDSH�EHIRUH
ZLQWHU��3$/&2����������5HFODPDWLRQ�ZRXOG
EH�FRQGXFWHG�DFFRUGLQJ�WR�&')*�����
UHTXLUHPHQWV���7KH�WHUP�RI�WKH�5HFODPDWLRQ
3ODQ�LV����\HDUV�IURP�WKH�GDWH�RI�DSSURYDO�
5HFODPDWLRQ�RI�VHYHUDO�H[LVWLQJ�DFFHVV�URDGV
WR�WKH�YDULRXV�JUDYHO�EDUV�DQG�RQH
VWRFNSLOLQJ�DUHD�LV�SURSRVHG�DV�SDUW�RI�WKH
5HFODPDWLRQ�3ODQ���7KH�DUHD�LV�DERXW��
DFUHV�

6KRXOG�WUHQFK�RU�SLW�PHWKRGV�EH�XVHG��D
SRVVLELOLW\�XQGHU�WKH�5HFODPDWLRQ�3ODQ��
VWUHDP�HURVLRQ�FRXOG�PLJUDWH�XSVWUHDP
IURP�WKH�SLW���7KLV�SURFHVV�LV�NQRZQ�DV
NQLFNSRLQW�UHWUHDW���,I�NQLFNSRLQW�UHWUHDW
RFFXUV��VWUXFWXUHV�VXFK�DV�EULGJHV�DQG�SLHUV
FRXOG�EH�DIIHFWHG��WKURXJK�XQGHUPLQLQJ�RI
WKHLU�SLOLQJV���$GGLWLRQDOO\��VSDZQLQJ
KDELWDW�FRXOG�EH�DIIHFWHG�GLUHFWO\�E\�VFRXU
�&ROOLQV�DQG�'XQQH����������+RZHYHU��VXFK
H[WUDFW�PHWKRGV�ZRXOG�EH�VXEMHFW�WR�&')*
UHTXLUHPHQWV��DQG�LW�LV�H[SHFWHG�WKDW�WKLV
SRWHQWLDO�HIIHFW�ZRXOG�EH�PLWLJDWHG�

2QH�SRWHQWLDO�QHJDWLYH�HIIHFW�RI�JUDYHO
PLQLQJ�LV�WKH�DOWHUDWLRQ�RI�ULSDULDQ
YHJHWDWLRQ���&XUUHQWO\��WKH�JUDYHO�EDUV

DORQJ�WKH�(HO�5LYHU�DUH�ZLGH�DQG
XQYHJHWDWHG��WKH�FKDQQHO�DJJUDGHG�GXULQJ
H[WUHPH�VWRUP�HYHQWV�RI�WKH�����V�DQG
����V��DQG�LV�SUREDEO\�VWLOO�UHFRYHULQJ�
*UDYHO�PLQLQJ�ZRXOG�SUHYHQW�YHJHWDWLRQ
IURP�FRORQL]LQJ�JUDYHO�EDUV���,W�LV�SRVVLEOH
WKDW�WKH�FKDQQHO�RI�WKH�(HO�5LYHU�ZRXOG
EHFRPH�PRUH�VWDEOH�RYHU�WLPH�LI�JUDYHO
PLQLQJ�GLG�QRW�RFFXU��DV�WUHHV�HQFURDFKHG
RQ�WKH�VWUHDPEHG���+RZHYHU��WKH�LQIOXHQFH
RI�XSVWUHDP�SURFHVVHV��WLPEHU�KDUYHVW�
XUEDQL]DWLRQ��OLYHVWRFN�JUD]LQJ��FRXOG
SUHYHQW�YHJHWDWLRQ�IURP�EHFRPLQJ
HVWDEOLVKHG�RQ�JUDYHO�EDUV�UHJDUGOHVV�RI
JUDYHO�PLQLQJ���&RQWLQXHG�ODUJH�VHGLPHQW
LQIOX[�GXULQJ�IORRGV�FRXOG�VWULS�YHJHWDWLRQ
IURP�WKH�VWUHDPEDQNV���$Q\�SRWHQWLDO
QHJDWLYH�HIIHFW�RQ�ULSDULDQ�YHJHWDWLRQ�ZRXOG
EH�PLWLJDWHG�RQO\�E\�SURKLELWLQJ�JUDYHO
PLQLQJ���2YHUDOO��WKH�DUHD�DIIHFWHG�LV�VPDOO�

�������� 6XPPDU\�RI�(IIHFWV

7KH�HIIHFWV�RI�HDFK�DFWLRQ�DOWHUQDWLYH�DUH
VXPPDUL]HG�LQ�7DEOH���������7KLV�WDEOH
VKRZV��LQ�VLPSOLILHG�WHUPV��WKH�WUHQGV
ZKLFK�DIIHFW�WKH�ZDWHU�TXDOLW\�DQG�TXDQWLW\
SRUWLRQV�RI�WKH�DTXDWLF�V\VWHP�

Alternative 1 (No Project/No Action)
7KLV�DOWHUQDWLYH�ZRXOG�KDYH�DQ�RYHUDOO
VOLJKW�HIIHFW�RQ�ZDWHU�TXDQWLW\�LQ�VRPH
ZDWHUVKHGV���,Q�PRVW�ZDWHUVKHGV�WKHUH
ZRXOG�EH�OLWWOH�LI�DQ\�HIIHFW�RQ�HLWKHU�SHDN
IORZV�RU�VXPPHU�ORZ�IORZV�

:DWHU�TXDOLW\�ZRXOG�FRQWLQXH�WR�EH�DIIHFWHG
E\�ILQH�VHGLPHQW��FRPLQJ�PRVWO\�IURP�URDGV
DQG�WKURXJK�PDVV�ZDVWLQJ���%HFDXVH�RI�WKH
LPSRUWDQFH�RI�WKHVH�VRXUFHV��WKH�RYHUDOO
HIIHFW�RQ�WXUELGLW\�DQG�VXVSHQGHG�VHGLPHQW
LV�WKDW�WKH�ZDWHU�TXDOLW\�VWDQGDUG�ZRXOG
FRQWLQXH�WR�EH�H[FHHGHG���6WDQGDUGV�IRU
QLWUDWHV��WHPSHUDWXUH��DQG�KHUELFLGHV�ZRXOG
QRW�EH�H[FHHGHG�LQ�WKH�ORQJ�WHUP��KRZHYHU�
VWUHDP�WHPSHUDWXUHV�FRXOG�UHPDLQ�HOHYDWHG
LQ�WKRVH�DUHDV�VWLOO�UHFRYHULQJ�IURP�SDVW
ULSDULDQ�WLPEHU�KDUYHVW�DQG�LQ�WKRVH�DUHDV
ZKHUH�VXPPHU�VWUHDP�WHPSHUDWXUHV�DUH
QDWXUDOO\�KLJK�
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)ORRGSODLQV�DQG�FKDQQHO�PRUSKRORJ\�ZRXOG
EH�DIIHFWHG�XQGHU�WKLV�DOWHUQDWLYH�
$OWKRXJK�WKHUH�ZRXOG�EH�FRQWLQXHG�LQSXW�RI
FRDUVH�VHGLPHQW�IURP�URDG�UHODWHG�PDVV
ZDVWLQJ��FRDUVH�VHGLPHQW�IURP�WLPEHU
KDUYHVW�UHODWHG�PDVV�ZDVWLQJ�ZRXOG�EH
VXEVWDQWLDOO\�UHGXFHG�

Alternative 2 (Proposed
Action/Proposed Project)
7KLV�DOWHUQDWLYH�ZRXOG�KDYH�HVVHQWLDOO\�QR
HIIHFWV�RQ�SHDN�IORZV�RU�ORZ�IORZV���%HFDXVH
WKH�URDG�VWRUPSURRILQJ�DQG�DGRSWLRQ�RI�WKH
URDG�KDQGERRN�ZRXOG�GHFRXSOH�PDQ\�URDGV
IURP�WKH�VWUHDP�V\VWHP��DFFHOHUDWHG�IORRG
SHDNV�LQ�VPDOO�ZDWHUVKHGV�ZRXOG�EH�OHVV
OLNHO\���7LPEHU�KDUYHVW�UHODWHG�IORZ�HIIHFWV
ZRXOG�EH�QHJOLJLEOH�

:DWHU�TXDOLW\�ZRXOG�LPSURYH�XQGHU�WKLV
DOWHUQDWLYH��EHFDXVH�RI�WKH�YDULRXV
PHDVXUHV�WDNHQ�WR�SUHYHQW�URDG�VXUIDFH
HURVLRQ�DQG�PDVV�ZDVWLQJ���7KH�HIIHFWV�RI
KHUELFLGHV�ZRXOG�EH�QHJOLJLEOH��GXH�WR�WKH
PLWLJDWLYH�PHDVXUHV�DSSOLHG�

7KLV�DOWHUQDWLYH�ZRXOG�RIIHU�VXEVWDQWLDO
XSVORSH�SURWHFWLRQ�IRU�WKH�DTXDWLF�V\VWHP�
7KH�HYDOXDWLRQ�DQG�SUHVFULSWLRQV�UHTXLUHG
IRU�DUHDV�VXEMHFW�WR�PDVV�ZDVWLQJ��DQG�WKH
UHTXLUHG�URDG�PDQDJHPHQW�SUDFWLFHV�ZRXOG
VLJQLILFDQWO\�UHGXFH�WKH�QXPEHU�RI
DVVRFLDWHG�ODQGVOLGHV���7KH�UHVXOWLQJ
GHFUHDVH�LQ�FRDUVH�VHGLPHQW�LQSXW�ZRXOG
FDXVH�D�WUHQG�WRZDUG�EDFNJURXQG�FKDQQHO
PRUSKRORJ\���/:'�LQSXWV�ZRXOG�DOVR
LQFUHDVH��ZKLFK�ZRXOG�DOVR�KHOS�VWDELOL]H
FKDQQHO�SDWWHUQ�DQG�ORFDO�HOHYDWLRQ�

Alternative 3 (Property-wide Selective
Harvest)
7KLV�DOWHUQDWLYH�ZRXOG�KDYH�PLQLPDO�HIIHFWV
RQ�SHDN�DQG�ORZ�IORZV��GXH�WR�WKH�DPRXQW�RI
ODQG�KHOG�LQ�WKH�YDULRXV�W\SHV�RI�UHVHUYHV
DQG�GXH�WR�WKH�VHOHFWLYH�KDUYHVW
SUHVFULSWLRQ���7KH�50=V��VHOHFWLYH�WLPEHU
KDUYHVW��DQG�URDG�PDLQWHQDQFH�SURJUDP
ZRXOG�PDLQWDLQ�ZDWHU�TXDOLW\�REMHFWLYHV�
6HOHFWLYH�WLPEHU�KDUYHVW�DQG�WKH�URDG
PDLQWHQDQFH�SURJUDP�ZRXOG�VXEVWDQWLDOO\

UHGXFH�FRDUVH�VHGLPHQW�LQIOX[���&RPELQHG
ZLWK�LQFUHDVHG�/:'�DYDLODELOLW\�DQG
VWUHDPEDQN�SURWHFWLRQ��FKDQQHO�PRUSKRORJ\
ZRXOG�EH�PDLQWDLQHG�RU�LPSURYHG�

Alternative 4 (63,000-acre No-harvest
Public Reserve)
7KLV�DOWHUQDWLYH�ZRXOG�KDYH�YLUWXDOO\�WKH
VDPH�HIIHFW�RQ�WKH�DTXDWLF�V\VWHP�DV
$OWHUQDWLYH����H[FHSW�ZLWKLQ�WKH�5HVHUYH�
:DWHU�TXDOLW\�DQG�FKDQQHO�PRUSKRORJ\
ZRXOG�EH�PDLQWDLQHG�RU�LPSURYHG�DV�LQ
$OWHUQDWLYH�����$Q\�H[LVWLQJ�LQFUHDVHG�SHDN
IORZV�LQ�WKH�5HVHUYH�ZRXOG�VORZO\�GLPLQLVK�
UHVXOWLQJ�LQ�D�UDSLG�WUHQG�WRZDUG
EDFNJURXQG�FRQGLWLRQV���%HFDXVH�WKH
5HVHUYH�UHSUHVHQWV�D�VXEVWDQWLDO�SRUWLRQ�RI
WKH�3URMHFW�$UHD��UHJLRQDO�ULVN�RI�DGYHUVH
FKDQJH�WR�ZDWHU�TXDOLW\�DQG�FKDQQHO
PRUSKRORJ\�ZRXOG�EH�UHGXFHG�WR�ORZ�WR
PRGHUDWH�

�������� 0LWLJDWLRQ

Applicant-Proposed Mitigation
([FHSW�IRU�WKH�KLJK�ULVN�RI�ZLQWHU�URDG
FRQVWUXFWLRQ�LQFUHDVLQJ�GLVFKDUJH�RI
PDQDJHPHQW�UHODWHG�VHGLPHQW�WR�VWUHDPV�
QR�VLJQLILFDQW�HIIHFWV�DUH�H[SHFWHG�
7KHUHIRUH��QR�DGGLWLRQDO�PLWLJDWLRQ�LV
UHTXLUHG�IRU�URDG�FRQVWUXFWLRQ�DQG�URDG
PDLQWHQDQFH�H[FHSW�IRU�ZLQWHU�URDG
FRQVWUXFWLRQ�

Agency-Proposed Mitigation
$JHQF\�SURSRVHG�PLWLJDWLRQ�PHDVXUHV�IRU
ZLQWHU�URDG�FRQVWUXFWLRQ�DQG�XVH�DUH
SUHVHQWHG�EHORZ�

• 1R�ZLQWHU�URDG�FRQVWUXFWLRQ�RU
UHFRQVWUXFWLRQ�ZRXOG�EH�DOORZHG�H[FHSW
DV�DJUHHG�WR�LQ�DGYDQFH�E\�3$/&2�DQG
&')��10)6��):6��DQG�&')*���$OO
RWKHU�ZLQWHU�URDG�FRQVWUXFWLRQ�RU
UHFRQVWUXFWLRQ�DFWLYLWLHV�DQG
VWRUPSURRILQJ��RWKHU�WKDQ�DFWLYLWLHV
SUHYLRXVO\�LGHQWLILHG�DQG�DJUHHG�WR�IRU
HPHUJHQFLHV�DQG�VSHFLDO�FLUFXPVWDQFHV�
ZRXOG�EH�DOORZHG�RQO\�DIWHU�DSSURYDO�E\
&')��10)6��):6��DQG�&')*�
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• :HW�ZHDWKHU�URDG�XVH�DQG�PDLQWHQDQFH
PXVW�FHDVH�ZKHQ�PHDVXUDEOH
SUHFLSLWDWLRQ�EHJLQV�DQG�VKDOO�QRW
UHVXPH�WKHUHDIWHU�XQWLO�DQG�XQOHVV�VRLO
PRLVWXUH�FRQGLWLRQV�DUH�QRW�LQ�H[FHVV�RI
WKDW�ZKLFK�RFFXUV�IURP�QRUPDO�URDG
ZDWHULQJ�RU�OLJKW�UDLQIDOO�VXFK�WKDW�URDG
DFWLYLWLHV�ZLOO�QRW�UHVXOW�LQ�WKH�ORVV�DQG
GLVFKDUJH�RI�VRLO�PDWHULDO�WR�&ODVV�,��,,�
DQG�,,,�ZDWHUFRXUVHV��RU�LQ�DQ\
GUDLQDJH�IDFLOLW\�RU�URDG�VXUIDFH�WKDW
GUDLQV�WR�D�&ODVV�,��,,��RU�,,,
ZDWHUFRXUVH�

�������� $%������&RQGLWLRQV

8QGHU�WKH�+&3��HLWKHU�WKH�2ZO�&UHHN�RU
WKH�*UL]]O\�&UHHN�00&$�ZRXOG�EH
DYDLODEOH�IRU�KDUYHVW���$%������FRQGLWLRQV
WKH�H[SHQGLWXUH�RI�VWDWH�IXQGV�IRU
DFTXLVLWLRQ�RI�WKH�+HDGZDWHUV�)RUHVW�DQG
RWKHU�ODQGV�RQ�WKH�LQFOXVLRQ�RI�VHYHUDO
SURYLVLRQV�LQ�WKH�ILQDO�+&3��WKH�,$��DQG�WKH
,73V���7KH�SURYLVLRQV�DUH�LQWHQGHG�WR
VWUHQJWKHQ�SURWHFWLRQV�IRU�FRYHUHG�VSHFLHV�
6KRXOG�3$/&2�LQFOXGH�WKRVH�SURYLVLRQV�LQ
WKH�ILQDO�+&3��VWDWH�PRQLHV�ZRXOG�EH
DSSURSULDWHG�WR�WKH�VWDWH�:LOGOLIH
&RQVHUYDWLRQ�%RDUG�WR�IXQG�WKH�VWDWH
V
VKDUH�RI�WKH�FRVW�RI�DFTXLULQJ�DSSUR[LPDWHO\
������DFUHV�RI�SULYDWH�IRUHVWODQGV��LQFOXGLQJ
WKH�+HDGZDWHUV�)RUHVW���8QGHU�$%������
WKH�2ZO�&UHHN�00&$�ZRXOG�EH�SURWHFWHG
IURP�KDUYHVW�IRU�WKH�OLIH�RI�WKH�,73V��DQG
WKH�*UL]]O\�&UHHN�00&$�ZRXOG�EH
SURWHFWHG�IRU�ILYH�\HDUV�IURP�WKH�GDWH�RI�WKH
DGRSWLRQ�RI�WKH�ILQDO�+&3���$%������DOVR
DSSURSULDWHV�DGGLWLRQDO�IXQGLQJ�IRU�WKH
IXWXUH�RSSRUWXQLW\�WR�SXUFKDVH�WKH�2ZO
&UHHN�00&$���$Q\�IXQGV�UHPDLQLQJ�IURP
WKRVH�DSSURSULDWHG�IRU�WKH�SXUFKDVH�RI�WKH
2ZO�&UHHN�00&$��FRXOG�EH�XVHG�WR
SXUFKDVH�WUDFWV�RI�WKH�(ON�5LYHU�3URSHUW\
DQG�SUHYLRXVO\�XQORJJHG�'RXJODV�ILU
IRUHVWODQG�ZLWKLQ�WKH�0DWWROH�5LYHU
ZDWHUVKHG�

7KH�VWDWH�PDQDJLQJ�DJHQF\�DQG
PDQDJHPHQW�SUHVFULSWLRQV�DUH�XQNQRZQ�
DQG�WKHVH�DFTXLVLWLRQV�DUH�VRPHZKDW

VSHFXODWLYH���&RQVLGHULQJ�WKH�OHJLVODWLYH
LQWHQW�EHKLQG�$%�������LW�LV�DVVXPHG�WKDW
SXUFKDVHG�ODQGV�ZRXOG�EH�PDQDJHG
VLPLODUO\�WR�WKH�+HDGZDWHUV�5HVHUYH�
7KHVH�DQWLFLSDWHG�DFTXLVLWLRQV�ZRXOG
SURWHFW�ROG�JURZWK�DQG�UHVLGXDO�UHGZRRG
VWDQGV�DQG�VRPH�'RXJODV�ILU�VWDQGV�ZLWKLQ
WKHVH�WUDFWV�LQ�SHUSHWXLW\�

7KH�DFTXLVLWLRQ�DQG�PDQDJHPHQW�RI
DGGLWLRQDO�IRUHVWODQG�ZRXOG�SUHFOXGH
PDQDJHPHQW�DFWLYLWLHV�WKDW�FRXOG�DGYHUVHO\
LQIOXHQFH�ZDWHU�TXDOLW\�RU�K\GURORJ\�
%HFDXVH�RI�WKH�UHODWLYHO\�VPDOO�DUHDV
DIIHFWHG��KRZHYHU��WKLV�GRHV�QRW�UHSUHVHQW�D
VXEVWDQWLDO�GLIIHUHQFH��+RZHYHU��SURSHUW\�
ZLGH�50=�SUHVFULSWLRQV�ZRXOG�EH�D
PLQLPXP�����IRRW��QR�KDUYHVW�LQQHU�EXIIHU
IRU�&ODVV�,�VWUHDPV�DQG�D�PLQLPXP����IRRW
QR�KDUYHVW�IRU�&ODVV�,,�VWUHDPV��ZLWK�WKH
UHPDLQGHU�RI�ERWK�50=V�VHOHFWLYHO\
KDUYHVWHG�DV�GHVFULEHG�XQGHU�$OWHUQDWLYH��
�L�H�������IRRW�50=�IRU�&ODVV�,�VWUHDPV�DQG�D
�����WR�����IRRW�50=�IRU��ODVV�,,�VWUHDPV��
7KH�&ODVV�,�50=�SUHVFULSWLRQV�XQGHU�$%
�����ZRXOG�SURYLGH�HTXDO�RU�JUHDWHU
SURWHFWLRQ�FRPSDUHG�WR�WKH�SURSRVHG�+&3
EHFDXVH�WKH\�VKRXOG�PDLQWDLQ�RU�H[FHHG���
SHUFHQW�FDQRS\�FORVXUH�IRU�SURWHFWLRQ�RI
VWUHDP�VKDGH�DQG�ZDWHU�WHPSHUDWXUH���)RU
VWUHDP�VKDGH��ZDWHU�WHPSHUDWXUH��DQG
VHGLPHQW�ILOWUDWLRQ��WKH�SURSHUW\�ZLGH�&ODVV
,,�50=�SURYLGHV�HTXDO�SURWHFWLRQ�IRU�DOO
VWUHDPV�XQGHU�WKH�GHIDXOW�VWUDWHJ\�WKDW�DUH
ORFDWHG�LQ�WKH�+XPEROGW�%D\�:$$�DQG�DOVR
IRU�DOO�VWUHDPV�WKDW�DUH�RXWVLGH�WKH
+XPEROGW�%D\�:$$�LQ�'RXJODV�ILU�WLPEHU
W\SHV�DQG�LQ�UHGZRRG�WLPEHU�W\SHV�ZLWK
VORSHV�JUHDWHU�WKDQ����SHUFHQW��,W�DOVR
SURYLGHV�JUHDWHU�SURWHFWLRQ�IRU�DOO�VWUHDPV
XQGHU�WKH�GHIDXOW�VWUDWHJ\�RXWVLGH�WKH
+XPEROGW�%D\�:$$�WKDW�DUH�LQ�UHGZRRG
WLPEHU�W\SHV�ZLWK�VORSHV�OHVV�WKDQ���
SHUFHQW�DV�ZHOO�DV�IRU�DOO�&ODVV�,,�VWUHDPV
XQGHU�WKH�LQWHULP�VWUDWHJ\�

��������� &XPXODWLYH�(IIHFWV

7KLV�VHFWLRQ�GLVFXVVHV�WKH�FXPXODWLYH
LPSDFWV�RI�WKH�+&3�DQG�RWKHU�IXWXUH
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DFWLRQV�WKDW�PD\�RFFXU�LQ�WKH�ZDWHUVKHGV�RI
WKH�SURMHFW�DUHD�WKDW�DUH�QRW�3$/&2
UHODWHG���)XWXUH�DFWLRQV�WKDW�ZRXOG�DIIHFW
ZDWHU�TXDOLW\�ZLWKLQ�WKH�ZDWHUVKHGV�RI�WKH
3URMHFW�$UHD�LQFOXGH�ZDWHUVKHG
PDQDJHPHQW�SODQQLQJ��RWKHU�+&3V�E\
LQGXVWULDO�WLPEHU�RZQHUV��)35V�ZLWK�FRKR
FRQVLGHUDWLRQV��DQG�WKH�GHYHORSPHQW�DQG
LPSOHPHQWDWLRQ�RI�70'/V��VHH�:DWHU
4XDOLW\�LQ�6HFWLRQ������

7KH�1&5:4&%�LV�UHVSRQVLEOH�IRU�HQIRUFLQJ
WKH�%DVLQ�3ODQ�ZDWHU�TXDOLW\�REMHFWLYHV�DQG
PDLQWDLQLQJ�WKH�TXDOLW\�RI�ZDWHU�IRU
EHQHILFLDO�XVHV���$V�GLVFXVVHG�LQ�6HFWLRQ�����
WKH�%DVLQ�3ODQ�VWDWHV�WKDW�ZKHQ�RWKHU
IDFWRUV�UHVXOW�LQ�WKH�GHJUDGDWLRQ�RI�ZDWHU
TXDOLW\�EH\RQG�WKH�OHYHOV�RU�OLPLWV
HVWDEOLVKHG�E\�WKH�1&5:4&%��WKHQ
FRQWUROODEOH�IDFWRUV�VKDOO�QRW�IXUWKHU
GHJUDGH�ZDWHU�TXDOLW\���&RQWUROODEOH�ZDWHU
TXDOLW\�IDFWRUV�DUH�WKRVH�DFWLRQV��FRQGLWLRQV�
RU�FLUFXPVWDQFHV�UHVXOWLQJ�IURP
PDQDJHPHQW�DFWLYLWLHV�WKDW�PD\�LQIOXHQFH
WKH�TXDOLW\�RI�WKH�ZDWHUV�RI�WKH�VWDWH�DQG
PD\�EH�UHDVRQDEO\�FRQWUROOHG�

Watershed Management
7KH�1&5:4&%�LV�LQ�WKH�SURFHVV�RI�GUDIWLQJ
D�ZDWHUVKHG�PDQDJHPHQW�LQLWLDWLYH��:0,�
SODQ���7KH�:0,�ZRXOG�EH�D�PXOWL�SKDVH
DSSURDFK�WR�DGGUHVV�ZDWHU�TXDOLW\�LVVXHV�LQ
ZDWHUVKHG�PDQDJHPHQW�DUHDV��:0$V��RI
WKH�1RUWK�&RDVW���7KH�:0$V�WKDW
HQFRPSDVV�WKH�3URMHFW�$UHD�LQFOXGH�WKH
+XPEROGW�$UHD�:0$��(HO�5LYHU�:0$��DQG
WKH�1RUWK�&RDVW�5LYHUV�:0$�ZKLFK
LQFOXGHV�WKH�%HDU�5LYHU�DQG�0DWWROH�5LYHU
ZDWHUVKHGV���:LWKLQ�HDFK�:0$��WKH�SODQ
ZRXOG�LQYROYH�DVVHVVLQJ�ZDWHU�TXDOLW\
LVVXHV�RQ�D�ZDWHUVKHG�EDVLV��GHYHORSLQJ
SULRULWL]HG�ZDWHU�TXDOLW\�JRDOV�IRU
ZDWHUVKHGV�IURP�WKH�LVVXHV��DGGUHVVLQJ�WKH
LVVXHV�ZLWK�YDULRXV�SURJUDPV�WKURXJK�D
PXOWL�\HDU�LPSOHPHQWDWLRQ�VWUDWHJ\��DQG
HYDOXDWLQJ�SURJUHVV�DW�WKH�HQG�RI�D�VSHFLILHG
WLPH�SHULRG��1&5:4&%����������)RU�WKH
SXUSRVH�RI�WKLV�DQDO\VLV��WKH�GUDIW�:0$

ERXQGDULHV�ZLOO�EH�XVHG�WR�GLVFXVV
FXPXODWLYH�HIIHFWV�

$V�GLVFXVVHG�LQ�6HFWLRQ������XQGHU�:DWHU
4XDOLW\��PDQ\�RI�WKH�VWUHDPV�LQ�WKH�3URMHFW
$UHD�KDYH�EHHQ�OLVWHG�DV�ZDWHU�TXDOLW\
LPSDLUHG�XQGHU�6HFWLRQ�����G��IRU�VHGLPHQW
DQG�RU�WHPSHUDWXUH��LQFOXGLQJ�0DG�5LYHU�
)UHVKZDWHU�&UHHN��(ON�5LYHU�LQ�WKH
+XPEROGW�:0$��WKH�(HO�5LYHU��WKH�9DQ
'X]HQ�5LYHU��DQG�<DJHU�&UHHN�LQ�WKH�(HO
5LYHU�:0$��DQG�WKH�0DWWROH�5LYHU�IRU
VHGLPHQW�LQ�WKH�1RUWK�&RDVW�5LYHUV�:0$�
2QH�RI�WKH�PDMRU�ODQG�XVH�DFWLYLWLHV�WKDW
KDV�FRQWULEXWHG�WR�WKH�ZDWHU�TXDOLW\
LPSDLUPHQW�KDV�EHHQ�WLPEHU�KDUYHVW��WKH
1&5:4&%�KDV�LVVXHG�HQIRUFHPHQW�DFWLRQV
RQ�7+3V�LQ�YLRODWLRQ�RI�%DVLQ�3ODQ
VWDQGDUGV�LQ�DOO�RI�WKHVH�:0$V
�1&5:4&%��������

70'/V��DV�GLVFXVVHG�LQ�6HFWLRQ�����XQGHU
:DWHU�4XDOLW\��DUH�UHTXLUHG�IRU�ZDWHU
TXDOLW\�LPSDLUHG�ZDWHUERGLHV�OLVWHG�XQGHU
6HFWLRQ�����G����7KH�GHYHORSPHQW�RI�70'/V
LV�D�PXOWL�VWHS�SURFHVV���$�SUREOHP
VWDWHPHQW�LV�GHYHORSHG�WR�GHVFULEH�ZK\�DQG
KRZ�WKH�ZDWHU�TXDOLW\�LPSDLUPHQW�IDLOV�WR
VXSSRUW�EHQHILFLDO�XVHV���1XPHULF�WDUJHWV
DUH�GHYHORSHG�WR�GHVFULEH�LQVWUHDP�ZDWHU
TXDOLW\�JRDOV�RU�GHVLUHG�IXWXUH�FRQGLWLRQV
QHFHVVDU\�WR�VXSSRUW�EHQHILFLDO�XVHV���$
VRXUFH�DQDO\VLV�LV�FRQGXFWHG�WR�GHVFULEH�WKH
DPRXQW�DQG�VRXUFH�RI�WKH�LPSDLUPHQW��VXFK
DV�WKH�VRXUFH�DQG�TXDQWLW\�RI�VHGLPHQW
GHOLYHUHG�WR�WKH�VWUHDP���$�OLQNDJH�DQDO\VLV
LV�FRQGXFWHG�WR�GHVFULEH�WKH�UHODWLRQVKLS
EHWZHHQ�WKH�VRXUFH�RI�WKH�LPSDLUPHQW�DQG
H[LVWLQJ�LQVWUHDP�FRQGLWLRQV�WR�GHWHUPLQH
KRZ�PXFK�RI�WKH�VSHFLILF�SDUDPHWHU�VXFK�DV
VHGLPHQW�KDV�WR�EH�UHGXFHG�WR�DFKLHYH
GHVLUHG�FRQGLWLRQV����$OORFDWLRQ�RI
UHVSRQVLELOLW\�DVVLJQV�ORDGV�WR�ODQG�XVH
EDVHG�RQ�H[LVWLQJ�DQG��KLVWRULFDO�DFWLYLWLHV
DQG�LGHQWLILHV�DVVRFLDWHG�ODQG�PDQDJHPHQW
PHDVXUHV�QHFHVVDU\�WR�DFKLHYH�QXPHULF
WDUJHWV�RU�GHVLUHG�IXWXUH�FRQGLWLRQV���$Q
LPSOHPHQWDWLRQ�SODQ�GHVFULEHV�KRZ�WKH
QHHGHG�UHGXFWLRQV�ZLOO�EH�DFKLHYHG�LQ
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FRQMXQFWLRQ�ZLWK�DQ�LPSOHPHQWDWLRQ
VFKHGXOH���$�PRQLWRULQJ�SODQ�LV�DOVR
GHYHORSHG�WR�WUDFN�WKH�VXFFHVV�LQ�PHHWLQJ
QXPHULF�WDUJHWV���7KH�ODVW�VWHS�LV
GHYHORSPHQW�RI�D�SODQ�IRU�IXWXUH�UHYLHZ�RI
WKH�VWUDWHJ\���7KH�SURSRVHG�*DUFLD�5LYHU
�&$��70'/��1&5:4&%��������LV�DQ
H[DPSOH�RI�WKH�70'/�IUDPHZRUN�XVHG�WR
UHGXFH�VHGLPHQW�LQ�D�ZDWHUVKHG�

7KH�(3$�KDV�FUHDWHG�DQ�LQGH[�WR�RYHUDOO
ZDWHUVKHG�KHDOWK���7KLV�,QGH[�RI�:DWHUVKHG
,QGLFDWRUV��,:,��LV�EDVHG�XSRQ�FXUUHQW
FRQGLWLRQV�DQG�IXWXUH�YXOQHUDELOLW\���7KH
(3$�DQG�LWV�SDUWQHUV�VHOHFWHG����VHSDUDWH
ZDWHU�TXDOLW\�LQGLFDWRUV�WR�FUHDWH�DQ�LQGH[
RI�ZDWHU�TXDOLW\�RQ�D�ZDWHUVKHG�EDVLV���7KH
LQGH[�UDWHV�ZDWHUVKHGV�RQ�D�VFRUH�RI���WR���
ZLWK���LQGLFDWLQJ�EHWWHU�ZDWHU�TXDOLW\�DQG��
LQGLFDWLQJ�VHULRXV�ZDWHU�TXDOLW\�SUREOHPV
�KWWS���ZZZ�HSD�JRY�VXUI�,:,��������
$OWKRXJK�WKH�GDWD�XVHG�WR�GHWHUPLQH�WKH
LQGH[�UDQJH�IURP�LQFRQVLVWHQW�WR�FRQVLVWHQW�
LW�LV�VRPH�RI�WKH�EHVW�DYDLODEOH�LQIRUPDWLRQ
WR�DGGUHVV�FXUUHQW�ZDWHUVKHG�FRQGLWLRQV
DFURVV�WKH�1RUWK�&RDVW�UHJLRQ�

HUMBOLDT WATERSHED MANAGEMENT
AREA

7KH�+XPEROGW�:0$�LQFOXGHV�WKH
+XPEROGW�%D\�:$$�DQG�WKH�0DG�5LYHU
:$$V���:DWHU�TXDOLW\�LVVXHV�LQ�WKH
+XPEROGW�:0$�FHQWHU�RQ�GRPHVWLF�ZDWHU
VXSSO\��WKH�DQDGURPRXV�ILVKHU\��DQG
UHFUHDWLRQ����3RLQW�VRXUFH�SROOXWLRQ�FRQFHUQV
LQFOXGH�SROOXWDQW�ODGHQ�XUEDQ�UXQRII��ULYHU
JUDYHO�PLQLQJ��DQG�ORFDO�VHZDJH�WUHDWPHQW
SODQW�FRPSOLDQFH�SUREOHPV���7KH�XSSHU
DUHDV�RI�WKH�:0$�DUH�SULPDULO\�LQ�WLPEHU
SURGXFWLRQ�DQG�KDUYHVWLQJ���,Q�WKH
+XPEROGW�%D\�:$$���������DFUHV�RI�7+3V
DUH�HLWKHU�RQJRLQJ�RU�UHFHQWO\�FRPSOHWHG�
LQFOXGLQJ�3$/&2�ODQGV���,QFUHDVHG�VWUHDP
VHGLPHQWDWLRQ�IURP�SDVW�PDQDJHPHQW
SUDFWLFHV�DQG�FRQWLQXHG�SUREOHPV�ZLWK
KDUYHVWLQJ�WHFKQLTXHV�DQG�URDG
FRQVWUXFWLRQ�KDYH�DIIHFWHG�DOO�GUDLQDJHV�LQ
WKH�:0$��EXW�WR�YDU\LQJ�GHJUHHV
�1&5:4&%����������1RQ�SRLQW�VRXUFH

SROOXWLRQ�LVVXHV�FRQFHUQLQJ�WKH�FROGZDWHU
ILVKHULHV�RI�WKH�:0$�LQFOXGH�VHGLPHQWDWLRQ
IURP�UXUDO�VXEGLYLVLRQV�LQ�WKH�GRZQVWUHDP
DUHDV�RI�WKH�ZDWHUVKHG�DQG�ORJJLQJ�URDGV�DV
XSVWUHDP�VRXUFHV�RI�VHGLPHQW��1&5:4&%�
������

,Q�WKH�+XPEROGW�%D\�:$$��WKH�PDMRU�ODQG
XVHV�DUH�FRPPXQLW\�����SHUFHQW��DQG
WLPEHU�����SHUFHQW���LQ�DGGLWLRQ��)UHVKZDWHU
&UHHN�DQG�(ON�5LYHU�KDYH�EHHQ�OLVWHG�DV
ZDWHU�TXDOLW\�LPSDLUHG�XQGHU��6HFWLRQ
����G����7KHVH�VWUHDPV�KDYH�EHHQ�OLVWHG�DV
PHGLXP�SULRULW\�IRU�70'/�FRPSOHWLRQ�
70'/�FRPSOHWLRQ�GDWHV�DUH�WKH�\HDUV�����
DQG������IRU�(ON�5LYHU�DQG�)UHVKZDWHU
&UHHN��UHVSHFWLYHO\���&')�KDV�DOVR�OLVWHG
WKHVH�ZDWHUVKHGV��(ON�5LYHU�+8��DQG
)UHVKZDWHU�&UHHN�ZDWHUVKHG��)UHVKZDWHU
&UHHN�+8��DV�FXPXODWLYHO\�LPSDFWHG�E\
VHGLPHQW���7KH�IXWXUH�WLPEHU�ODQGV
PDQDJHPHQW�LQ�WKHVH�VSHFLILF�GUDLQDJHV
ZLOO�UHGXFH�FRQWUROODEOH�VHGLPHQW���3$/&2
RZQV����SHUFHQW�RI�WKH�(ON�5LYHU�+8�DQG
���SHUFHQW�RI�WKH�)UHVKZDWHU�&UHHN�+8�
7KHVH�ZDWHUVKHGV�DQG�PDQDJHPHQW�RI�WKHLU
ODQGV�XQGHU�WKH�+&3�ZRXOG�KDYH�D�SRVLWLYH
FXPXODWLYH�HIIHFW��WKRXJK�SHUVLVWHQFH�RI
KLVWRULFDO�PDQDJHPHQW�UHODWHG�VHGLPHQW
ZRXOG�FRQWLQXH�WR�DGYHUVHO\�DIIHFW
EHQHILFLDO�XVHV��PDQDJHPHQW�XQGHU�WKH
+&3�DQG�WKH�&')�7+3�UHYLHZ�ZRXOG
UHGXFH�VHGLPHQWDWLRQ�LQ�WKH�+8V�

8QGHU�$OWHUQDWLYH����DSSUR[LPDWHO\�������
DFUHV�RI�WKH�+XPEROGW�%D\�:$$�ZRXOG
KDYH�DGGLWLRQDO�QR�KDUYHVW�SURWHFWLRQ�DV
SDUW�RI�WKH��������DFUH�5HVHUYH���7KH
5HVHUYH�ZRXOG�UHVXOW�LQ�OHVV�PDQDJHPHQW�
UHODWHG�VHGLPHQW�GHOLYHU\�LQ�LWV�ORFDOLW\��DQG
VWUHDP�WHPSHUDWXUHV�ZRXOG�LPSURYH�LQ
DUHDV�WKDW�PD\�EH�FXUUHQWO\�GHJUDGHG�

7KH�0DG�5LYHU�:$$�LV�SULPDULO\�PL[HG
SULYDWH�DQG�)RUHVW�6HUYLFH�WLPEHUODQG���,Q
DGGLWLRQ�WR�WKH�ORQJ�KLVWRU\�RI�WLPEHU
KDUYHVW��JUDYHO�PLQLQJ�RSHUDWLRQV�H[LVW�LQ
WKH�ORZHU�SRUWLRQV�RI�WKH�:$$���7KH�0DG
5LYHU�LV�6HFWLRQ�����G��OLVWHG�IRU
WHPSHUDWXUH�DQG�VHGLPHQW�LPSDFWV���7KH
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SULPDU\�ODQG�XVHV�IRU�WKH�ZDWHUVKHG�DUH
IRUHVWU\�UHODWHG�����SHUFHQW���ZLWK
XUEDQL]DWLRQ�DQG�DVVRFLDWHG�LQGXVWULDO�DQG
SXEOLF�SRLQW�VRXUFHV�RI�SROOXWLRQ���7KH�0DG
5LYHU�LV�WKH�GULQNLQJ�ZDWHU�DQG�LQGXVWULDO
ZDWHU�VXSSO\�IRU�WKH�+XPEROGW�%D\�$UHD�
DQG�RWKHU�FRDVWDO�VWUHDPV�SURYLGH�GULQNLQJ
ZDWHU�IRU�ORFDO�FRPPXQLWLHV�DQG�KRPHV�
3$/&2�RZQV�OHVV�WKDQ�ILYH�SHUFHQW�RI�WKH
ZDWHUVKHG���7KH�HIIHFW�RI�WKH�+&3�LQ
FRPELQDWLRQ�ZLWK�RWKHU�ODQGRZQHUV�ZRXOG
UHGXFH�WKH�§FRQWUROODEOH¨�GHOLYHU\�RI
VHGLPHQW�WR�VWUHDPV�FRPSDUHG�WR�FXUUHQW
FRQGLWLRQV���8QWLO�WKH�GHYHORSPHQW�DQG
LPSOHPHQWDWLRQ�RI�70'/V�LQ�WKLV
ZDWHUVKHG�E\�RWKHU�ODQGRZQHUV��3$/&2
PDQDJHPHQW�ZRXOG�KDYH�OLWWOH�HIIHFW�RQ
UHGXFLQJ�PDQDJHPHQW�UHODWHG
VHGLPHQWDWLRQ�LQ�WKH�0DG�5LYHU�:$$�
70'/�LPSOHPHQWDWLRQ��ZKLFK�PD\�LQFOXGH
D�%DVLQ�LPSOHPHQWDWLRQ�VWUDWHJ\��RU�SULYDWH
RZQHUVKLS�VHGLPHQW�UHGXFWLRQ�SODQV��VXFK
DV�+&3V��ZRXOG�FXPXODWLYHO\�LPSURYH
ZDWHU�TXDOLW\�RYHU�WKH�QH[W����\HDUV�
+RZHYHU��XQWLO�70'/�LPSOHPHQWDWLRQ�
WKHUH�PD\�VWLOO�EH�DGYHUVH�HIIHFWV�RQ�WKH
DTXDWLF�DQG�K\GURORJLF�V\VWHPV�RI�WKH�0DG
5LYHU�ZDWHUVKHG���70'/�LPSOHPHQWDWLRQ
VWUDWHJLHV�E\�RWKHU�ODQGRZQHUV�VKRXOG
LPSURYH�ZDWHU�TXDOLW\�RYHU�WLPH�DV
GHVLJQDWHG�LQ�WKH�70'/�GHYHORSPHQW
VWUDWHJ\�IRU�WKH�0DG�5LYHU�ZDWHUVKHG���7KH
WLPH�QHFHVVDU\�WR�PHHW�70'/�WDUJHWV�LV
SUHVHQWO\�XQNQRZQ�EHFDXVH�IHZ�70'/V
KDYH�EHHQ�FRPSOHWHG�DQG�LPSOHPHQWHG�WR
WKLV�GDWH�

7KH�(3$�,:,�IRU�WKH�0DG�5HGZRRG�%DVLQ
LQFOXGHV�WKH�0DG�5LYHU�:$$�DQG�+XPEROGW
%D\�:$$���7KH�0DG�5HGZRRG�%DVLQ�ZDV
UDWHG�DV�KDYLQJ�OHVV�VHULRXV�ZDWHU�TXDOLW\
SUREOHPV��EXW�KLJK�YXOQHUDELOLW\�WR
VWUHVVRUV�VXFK�DV�SROOXWDQW�ORDGLQJV��7DEOH
��������KWWS���ZZZ�HSD�JRY�VXUI�,:,��������
7KH�WLPEHU�ODQG�PDQDJHPHQW�LQ�WKH�XSSHU
SDUWV�RI�WKH�ZDWHUVKHG�KDV�D�GLUHFW�HIIHFW�RQ
WKH�ZDWHU�TXDOLW\�RI�WKH�PRVW�SRSXODWHG
:$$�LQ�WKH�ZDWHUVKHG����7KH�+&3�DQG
RWKHU�VHGLPHQW�UHGXFWLRQ�PHDVXUHV�VXFK�DV

]HUR�QHW�GLVFKDUJH�LQ�WKH�FXPXODWLYHO\
LPSDFWHG�+8V�VKRXOG�JUDGXDOO\�LPSURYH
ZDWHU�TXDOLW\�DQG�LWV�EHQHILFLDO�XVHV�LQ�WKH
XSSHU�SDUWV�RI�WKH�ZDWHUVKHG���+RZHYHU�
ZDWHU�TXDOLW\�LPSURYHPHQWV�LQ�WKH�XSSHU
SRUWLRQV�RI�WKH�:0$��H�J���WLPEHUODQGV�
PD\�EH�PXWHG�E\�WKH�XUEDQL]DWLRQ�DQG
DJULFXOWXUH�LQ�WKH�ORZHU�SRUWLRQV�RI�WKH
:0$���&RQWLQXHG�SRSXODWLRQ�JURZWK�DQG
LWV�VWUHVVHV�RQ�WKH�ZDWHUV�PD\�QHJDWH�WKH
HIIHFWV�RI�LPSURYHG�WLPEHU�ODQGV
PDQDJHPHQW�LQ�WKLV�:0$�

EEL RIVER WATERSHED MANAGEMENT
AREA

7KH�(HO�5LYHU�:0$�HQFRPSDVVHV
DSSUR[LPDWHO\�������VTXDUH�PLOHV�DQG
LQFOXGHV�WKH�(HO�5LYHU��LWV�IRUNV��WKH�9DQ
'X]HQ�5LYHU��DQG�<DJHU�&UHHN���7KH�(HO
5LYHU�ZDWHUVKHG�VXSSRUWV�D�YDULHW\�RI�XVHV
LQFOXGLQJ�PXQLFLSDO�DQG�DJULFXOWXUDO�ZDWHU
VXSSO\�V\VWHPV��VDOPRQLG�ILVKHULHV��DQG
UHFUHDWLRQ���7KH�(HO�5LYHU�LV�WKH�WKLUG
ODUJHVW�SURGXFHU�RI�VDOPRQ�DQG�VWHHOKHDG�LQ
WKH�VWDWH�RI�&DOLIRUQLD���7KH�PDLQ
ZDWHUVKHG�LVVXHV�FRQFHUQLQJ�ILVKHULHV
LQFOXGH�VWUHDP�VHGLPHQWDWLRQ�IURP
FRPPHUFLDO�WLPEHUODQGV�DQG�JUD]LQJ�
KHUELFLGH�DSSOLFDWLRQ��GDPV��DQG�JUDYHO
PLQLQJ��1&5:4&%��������

3RLQW�VRXUFH�SROOXWLRQ�FRQFHUQV�LQFOXGH
QXPHURXV�PDLQWHQDQFH�\DUGV�LQ�WKH
ZDWHUVKHG�IURP�YDULRXV�ODQG�RZQHUV�
QXPHURXV�MXQN�\DUGV�WKURXJKRXW�WKH
ZDWHUVKHG��VROLG�ZDVWH�GLVSRVDO�LQFOXGLQJ
IO\�DVK��WKH�GLYHUVLRQ�RI�ZDVWH�VWUHDPV�WR
UHGXFH�PDWHULDOV�GLVSRVDO�YROXPHV��DQG�D
FRQFHUQ�RYHU�WKH�FRQWLQXHG�RSHUDWLRQ�DQG
PDLQWHQDQFH�RI�ZDVWHZDWHU�WUHDWPHQW
SODQWV�DQG�WKH�DVVRFLDWHG�SRQGV�LQ�WKH
IORRGSODLQ�HVSHFLDOO\�UHJDUGLQJ�FRQWDFW
UHFUHDWLRQ��1&5:4&%��������

1RQ�SRLQW�VRXUFH�SROOXWLRQ�FRQFHUQV�LQFOXGH
WKH�GDLU\�LQGXVWU\�DQG�JUD]LQJ�LPSDFWV�WR
WKH�ZDWHUVKHG��IURP�GLUHFW�GLVFKDUJHV�RI
ZDVWH�DQG�RU�ZKH\��DQLPDOV�LQ�WKH�FUHHNV
DQG�ZDWHUZD\V��WUDPSOLQJ�RI�WKH�EDQNV��DQG
RWKHU�VHDVRQDO�PHFKDQLVPV���,QFUHDVHG
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Table 3.4-8.  IWI for Watersheds in the North Coast Region

WMA Watershed IWI Score Conclusion

Eel River Upper Eel 3 Less serious water quality problems, low
vulnerability to stressors such as pollutant loadings

South Fork Eel 3 Less serious water quality problems, low
vulnerability to stressors such as pollutant loadings

Middle Fork Eel Insufficient
Data

Lower Eel 5 More serious water quality problems, low
vulnerability to stressors such as pollutant loadings

Humboldt Mad-Redwood

(includes Arcata
and
McKinleyville)

4 Less serious water quality problems, high
vulnerability to stressors such as pollutant loadings

North Coast
Rivers

Mattole-Bear 3 Less serious water quality problems, low
vulnerability to stressors such as pollutant loadings

Source:  Foster Wheeler Environmental Corporation, 1998
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%HFDXVH�RI�WKH�ORZ�SULRULW\�70'/
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ZDWHUVKHG��7DEOH����������7KH�86*6�(3$
/RZHU�(HO�ZDWHUVKHG�ERXQGDU\�LQFOXGHV�WKH
(HO�5LYHU�:$$��<DJHU�:$$��DQG�9DQ
'X]HQ�:$$V�RI�WKH�3URMHFW�$UHD���7KH�RWKHU
WLPEHUODQG�RZQHUV�DUH�DVVXPHG�WR�KDYH
VLPLODU�VHGLPHQW�UHGXFWLRQ�PDQDJHPHQW�DV
3$/&2�EHFDXVH�RI�WKH�(6$�OLVWLQJ�RI�WKH
FRKR�VDOPRQ���,Q�DGGLWLRQ��WKH�GHYHORSPHQW
RI�70'/V�ZKLFK�PD\�LQFOXGH�D�%DVLQ
LPSOHPHQWDWLRQ�VWUDWHJ\��RU�SULYDWH
RZQHUVKLS�VHGLPHQW�UHGXFWLRQ�SODQV�VXFK
DV�+&3V��VKRXOG�FXPXODWLYHO\�PDLQWDLQ�DQG
SRWHQWLDOO\�LPSURYH�ZDWHU�TXDOLW\�RYHU�WKH
VKRUW�WR�ORQJ�WHUP����+RZHYHU��WKH�DPRXQW
RI�WLPH�QHFHVVDU\�WR�PHHW�70'/�WDUJHWV�LV
XQNQRZQ�

NORTH COAST RIVER WATERSHED
MANAGEMENT AREA

1RUWK�&RDVW�ULYHUV�QRW�VSHFLILFDOO\�LQFOXGHG
LQ�RWKHU�:0$V�DUH�LQFOXGHG�LQ�WKLV
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WKDW�LQFOXGH�WKH�3URMHFW�$UHD�LQFOXGH�WKH
%HDU�DQG�0DWWROH�ULYHUV����7KH�SULQFLSDO
WKUHDWV�WR�ZDWHU�TXDOLW\�LQ�WKH�0DWWROH
ZDWHUVKHG�FRQVLVW�RI�QRQ�SRLQW�VRXUFH
SROOXWLRQ�VXFK�DV�URDG�UHODWHG
VHGLPHQWDWLRQ��LQGXVWULDO�DQG�QRQ�
LQGXVWULDO�WLPEHU�KDUYHVW�����SHUFHQW�RI�WKH
ODQG�XVH���FDWWOH�DQG�VKHHS�UDQFKLQJ
����SHUFHQW�RI�WKH�ODQG�XVH���FRQFHQWUDWHG
ZDVWHV�DVVRFLDWHG�ZLWK�IRXU�SXEOLF�VFKRRO
LQVWLWXWLRQV��DQG�LQGLYLGXDO�DQG�KRXVHKROG
ZDVWHV��0DWWROH�5HVWRUDWLRQ�&RXQFLO��������
,Q�WKH�%HDU�5LYHU��WKH�SULQFLSDO
PDQDJHPHQW�UHODWHG�WKUHDWV�WR�ZDWHU
TXDOLW\�LQFOXGH�WLPEHU�SURGXFWLRQ
����SHUFHQW�RI�WKH�ODQG�XVH��DQG�JUD]LQJ����
SHUFHQW�RI�WKH�ODQG�XVH����,Q�WKH�%HDU�
0DWWROH�:$$���������DFUHV�RI�7+3V�DUH
HLWKHU�RQJRLQJ�RU�UHFHQWO\�FRPSOHWHG�
LQFOXGLQJ�3$/&2�ODQGV���7KH�(3$�,:,�IRU
WKH�0DWWROH�ZDWHUVKHG�UDWHV�WKH�ZDWHU
TXDOLW\�DV�OHVV�VHULRXV�ZDWHU�TXDOLW\
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�KWWS���ZZZ�HSD�JRY�VXUI�,:,��������
70'/V�ZLOO�EH�GHYHORSHG�E\�WKH�\HDU�����
WR�DGGUHVV�WKH�&:$�����G��OLVWLQJ�RI�WKH
0DWWROH�5LYHU�DV�ZDWHU�TXDOLW\�LPSDLUHG�IRU
WHPSHUDWXUH�DQG�VHGLPHQW���3$/&2�RQO\
RZQV�QLQH�SHUFHQW�RI�WKH�0DWWROH�5LYHU
ZDWHUVKHG���&RQVHTXHQWO\��+&3
LPSOHPHQWDWLRQ�ZRXOG�UHGXFH��WKRXJK�QRW
VXEVWDQWLDOO\��VHGLPHQW�DQG�PDLQWDLQ�RU
LPSURYH�VWUHDP�WHPSHUDWXUHV�LQ�WKH�XSSHU
SDUW�RI�WKH�ZDWHUVKHG���,Q�DGGLWLRQ��WKH
FXPXODWLYH�HIIHFW�RI�WKH�GHYHORSPHQW�RI
70'/V�E\�DOO�ODQGRZQHUV�ZKLFK�PD\
LQFOXGH�D�%DVLQ�LPSOHPHQWDWLRQ�VWUDWHJ\��RU
SULYDWH�RZQHUVKLS�VHGLPHQW�UHGXFWLRQ�SODQV
VXFK�DV�+&3V�ZRXOG�FXPXODWLYHO\�PDLQWDLQ
DQG�SRWHQWLDOO\�LPSURYH�ZDWHU�TXDOLW\�RYHU
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ODQGRZQHUV�VKRXOG�LPSURYH�ZDWHU�TXDOLW\
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RI�WKH�ZDWHUVKHG�ZKHUH�3$/&2�RZQHUVKLS
LV�UHODWLYHO\�FRQVROLGDWHG���2WKHU
WLPEHUODQG�RZQHUVKLS�LV�DVVXPHG�WR�KDYH
VLPLODU�VHGLPHQW�UHGXFWLRQ�PHDVXUHV�DV
3$/&2���+RZHYHU��JUD]LQJ�DFFRXQWV�IRU
DOPRVW����SHUFHQW�RI�WKH�ODQG�XVH
GHVLJQDWLRQ���*UD]LQJ�LPSDFWV��HVSHFLDOO\
QHDU�ZDWHUFRXUVHV��PD\�LPSHGH�DQ\�ZDWHU
TXDOLW\�LPSURYHPHQWV�PDGH�E\�WLPEHUODQGV
PDQDJHPHQW���%HFDXVH�WKLV�ULYHU�LV�QRW
OLVWHG�DV�ZDWHU�TXDOLW\�LPSDLUHG��WKHUH
ZRXOG�EH�QR�70'/�GHYHORSPHQW�


